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I*-~Somb Experiments on the Physiological Action of Uranium: 

Balts. By It. II. Chittenden and Alexander Lambert, M.D. 

In 1885, experiment!* were commenced in the laboratory of phys¬ 
iological chemistry at Yale University, to ascertain something 
regarding the physiological and toxical action of uranium salts. At 
that time there was little accmate knowledge concerning uranium. 
Gmelin* had, in 1824, performed a few experiments with the nitrate 
from which he concluded that this salt is a feeble poison; thus he 
slates that 15 grains had no effect on a dog, that 1 drachm merely 
caused vomiting after more than an hour’s interval, and that 34 
grains killed a rabbit in 52 hours by stopping the irritability of the 
heart, while 8 grains injected into the jugular vein of a rabbit 
caused instant death. Later, in 1851 , there appeared a statement 
in the British and Foreign Medico chirurgical Review that Leconte 
always found sugar in the urine of dogs slowly poisoned by small 
doses of uranium nitrate. This statement was commented upon by 
Hughes in his manual of pharmico dynamics (p. 860 ), and has been 
made the basis of a claim by the so-called homoeopathic school that 
uranium nitrate is a remedy for diabetes. Hughes also refersf to a 
monograph by Edward Blake on uranium, where three persons and 
nineteen animals were experimented on. In none of Blake’s subjects, 
however, humau or brute, was sugar eliminated in the urine. 
Ulceration of the pyloric end of the stomach and of the duodenum 
was found well marked in several of the animals, although iu no 
ease was the drug introduced directly into the stomach. Hughes, 
likewise, refers to several cases of diabetes which he considers were 
cured by the exhibition of small doses of uranium nitrate,J one-sixth 
to one-third of a grain three times a day. This constitutes all the 
matter bearing on uranium that we have been able to find. 

Our work was commenced by a series of experiments on the in¬ 
fluence of a variety of soluble uranium salts on the action of the 
amylolytio aud proteolytic ferments occurring in the animal organ- 

* Edinburgh Medical and Surgical Journal, vol. xxvi, p. 13G. 

f Ibid,, p. m 

i baaoert, Jim# 13, 18H. 

Tiuxa Ooiix Acad, Vol. VTTJ. 1 Nov„ 1888. 
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ism. The results, already published,* show plainly that all of the 
urauyl salts, with one or two exceptions, have a more or less marked 
inhibitory influence on amylolytic and proteolytic action. With 
the salivary ferment, even 0*010 per cent, of uranyl nitrate was suffi¬ 
cient to completely stop all action, while with pepsin-hydrochloric 
acid and with alkaline trypsin solutions, 0*5 per cent, of the same 
salt was required to produce an equal effect. In this case the 
inhibitory action of the uranium salt was, in part at least, due to the 
formation of a more or less definite and indigestible compound of 
uranium with the proteid matter to be digested.f 

On the excretion of carbonic acid, uranyl nitrate, by a later series 
of experiments,! was also found to have a marked influence. With 
rabbits, the hypodermic injection of this salt was followed by a slight 
rise in body temperature and a decided increase in the elimination 
of carbonic acid. The action of the Ralt was somewhat slow, but 
repetition of the experiment always led to an increase of body 
temperature and a decided increase in the amount of carbonic acid 
excreted. 0*7 gram of the salt in divided doses was required to 
produce the result stated, the rabbit not suffering any apparent ill 
effects from this quantity. 

The object of the present series of experiments has been : 1st, to 
ascertain the influence of uranium salts on proteid metabolism ; 2d, 
to ascertain something regarding the toxic action of uranium salts; 
and 3d, whether uranium has any influence on the production of 
glycosuria. 


Influence on jrroteid metabolism . 

In this experiment a mongrel bitch weighing 18*8 kilos was em¬ 
ployed. The animal was confined in a convenient cage suitably 
arranged for the collection of the excreta, and was fed during the 
experiment upon a constant diet of known composition. A large 
quantity of fresh, lean beef finely chopped, was dessicated at a low 
temperature until it had lost about 75 per cent, of water. It then 
contained 11*88 per cent, of nitrogen, as determined by KjeldfthPs 
method. A large quantity of ordinary soda crackers were obtained 
aud when sampled were found to contain 0*09 per cent, of nitrogen. 
40 grams of this prepared beef and 25 grams of the crackers, with 

* Chittenden and Hutchinson. Studies from the Laboratory of Physiological 
Chemistry, Yale University, vol, ii. 
t See Chittenden and Whitehouse. Studies, vol, ii, p. Ill, 
t Chittenden and Cummins. Studies, vol. ii 
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400 c. o. of water were fed to the animal twice daily, making a total 
daily income of 10*054 grams of nitrogen. As soon as nitrogenous 
equilibrium was established, the 24 hours’ urine was analyzed for 
nine consecutive days, thus giving the average composition of the 
normal excretion. Uranyl nitrate was then administered for ten 
consecutive days in gradually increasing quantities. 

The accompanying tables give the analytical results. Nitrogen 
was determined by the Kjeldahl method, sulphur and phosphorus 
by fusion of a given volume of the urine with potassium hydroxide 
and potassium uitrate in a silver crucible, and precipitation of the 
sulphur as barium sulphate and of the phosphorus first as phospho- 
funtnonium molybdate and then as ararnonio-magnesium phosphate.* 


Normal Urine— -Without uranium. 


Date 

Volume. 

Ko- 

action 

Sp Ur. 

Nitrogen Sulphur. 

Phos¬ 

phorus. 

Doho of 
Uranyl nitrate. 

May 

c. o. 



grams. 

gram. 

gram. 


81 

568 

acid 

1016 

8-414 

0-441 

0*572 

0 

June 








1 

610 

a 

1017 

10-880 

0*516 

0-687 

0 

2 

680 


1016 

10-(HO 

0-558 

0-665 

0 

8 

600 

a 

1018 

9-618 

0*589 

0*595 

0 

4 

680 

44 

1018 

10-770 

0 661 

0 715 

' 0 

| 

5 

670 ! 

it 

1019 

10-825 

0-608 

0*682 

0 

6 

460 

4 * 

1020 

8*788 

j 

0-628 

0*746 

0 

7 

690 

44 

1018 

| 10*091 

0-576 

0*712 

0 

8 

640 I 

4 » 

1016 

10-763 

0-604 

0*645 

1 

1 j 0*025 gram 
l | 0 025 

i . 

Total 

sm 


.... 

89-189 

5-181 

i r 

| 5-919 

1 

Daily 

average 

688 


1017-5 

1 n-m 

0-576 

| 0-65) 

I 

i 


Examination of the first table shows that the animal was in nitro¬ 
genous equilibrium, the average daily excretion of nitrogen for the 
normal period being 9*904 grams while the daily amount of nitrogen 
taken was 10*054 grams, thus showing a fairly close agreement, espe 

* See studies from Laboratory of Physiological Chemistry, Yale University, vol. li, 
p 38. 
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cially an there would be a slight loss of nitrogen through the hair eh©d 
daily. On commencing the administration of uranium nitrate, small 
doses were at first given two or three times daily in gelatin capsules, 
at times not to interfere with digestion. On the second day, uranium 
was detected in the urine. On June 12th, the 5th day the uranium 
salt was given, a trace of albumin appeared in the urine and on the 
day following, the 24 hours’ urine contained 1*74 grams of albumin. 

With Uhantum. 
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Examination of the analytical results shows that the uranium salt 
has a marked influence on the excretion of water, the increase 
amounting on an average for the nine days period to over 80 c. c. 
per day. There is also a very marked increase in the specific 
gravity of the daily excretion, but this is without doubt in great 
part due to the presence of albumin and sugar, as the increase is 
most noticeable on those days when the largest amounts of sugar and 
albumin were excreted. 

Regarding nitrogen, a comparison of the total amounts excreted 
for the two periods, after correction for the nitrogen of the albumin, 
indicates that small doses of the uranium salt have little, if any, 
influence on proteid metabolism. On the last three days of the 
uranium period, however, when the amount administered had not 
only been increased, but there was doubtless also an accumulative 
effect, the excretion ot nitrogen appeared to be considerably above 
the normal, certainly enough to warrant the assumption that com¬ 
paratively large doses of uranium salts may increase somewhat pro¬ 
teid metabolism, and this view is sustained by the increase iu both 
the total and daily average amounts of sulphur and phosphorus 
excreted. During the uranium period of ten days, 1*295 grams of 
the nitrate, or 19*98 grains, were given without any apparent ill 
effects being immediately produced. 

J&ccretion of sugar and albumin. 

After about 0*4 of a gram of uranium nitrate had been given, the 
urine began to show traces of albumin and five days alter this, sugar 
made its appearance. The amounts excreted arc shown in the accom¬ 
panying table. Sugar was determined by Allihu’s gravimetrio 
method, and albumin by boiling with acetic acid and collecting the 
coaguhun on a weighed filter. On the 18th, the weighed diet was 
discontinued, but the urine was kept under close scrutiny with the 
results shown iu the table. The sugar first disappeared and four 
days after this the albumin, likewise. On again administering 
uranium, and in much larger doses than in the first series, both 
sugar and albumin failed to appear until after a single dose of over 
4 grams of the salt had been administered, when considerable albu¬ 
min showed itself in the urine. We were then compelled to stop 
the experiment, and the dog was chloroformed and a post-mortem 
immediately made. 

The liver was excessively congested and appeared abnormally 
large. Microscopic examination of hardened sections showed an 
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Table showing the amounts of Albumin and Sugar in the Dog’s 

Urine. 


Date 

Volume 

Reaction, j Sp Gr 

I 

f .. 

Albumin 

June 

e. c. 

! ; 

grams. 

M 

640 

1 acid 1016 I 

0 

9 

600 

“ 1017 

0 

10 

000 

“ T015 

0 

11 

602 

101H 

0 

13 

680 

“ 1017 

trace 

13 

640 

“ j 1022 

1-741 

14 

710 

“ | 1020 j 

2-684 

15 

720 

“ 1028 1 

8-009 

10 

880 

“ j 1022 | 

2-066 

17 

640 

“ 1 1025 ! 

1-441 

18 

650 t 

i 

“ 1026 1 

2-683 



weighed ; rliet din continued. 

19 

12-80 

acid 1016 

8-604 

30 


considerable 

31* 

750 

“ J 1027 i 

8*048 

32 

410 

alkaline 1085 

1-756 

28f 

- 1 

acid .... 

some 

34 

460 | 

“ 1018 

0*578 

25 

480 

alkaline 1080 

trace 

26 

1 

---- 

0 

27 

i 

.... 

0 

28 

— 


0 

29 


1 

0 

80 


_ _ 1 

0 

July 1 


1 | 

0 

2 

! 

i ... | 

0 

8 

1 


0 

4 

-r- ' 

' / - 1 

0 

5 

1 

i * 1 

considerable 


I>080 of 
Urauyl 
nltrnto. 


grams. grams. 
0 j 0050 




0-070 
0-075 
0-075 
0 050 
0-075 
0-050 
0-150 
0-385 
0-450 
0 

0 

0 

0 

0 

0 

0 

0 

0 

04 

0*5 

0 

0 

1-0 

0 

1-5 

4*4 

0 


infiltration of colls around the blood vessels, but aside from this and 
an apparent tendency of the liver cells to separate into strinorv 
masses there was nothing abnormal. The kidneys both had adhe^ 
entcapsules and the medullary portion was large in ratio to tie 

™8imV ,nC ]'’ '**'***• b0i " g 8ma,Ier than normal - ^8 striated. The 
sma.lo ° Ut mu ’ ros( ’opically was acute parenchymatous neph- 

i„;S t “ i " ** Kraml "* r CttS,i ' Wore found ' b "‘ were no^ present oaths faUow. 
t Dog vomited freety, 
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rifcis. The endothelial cells of the malphigian tufts were swollen 
and proliferated, so that frequently the tuft of vessels was com¬ 
pressed by these proliferating cells and by the detritus and infiltrat¬ 
ing pus cells. In the convoluted tubules the cells were swollen, 
granular and very much broken down, while the lumen of the tubes 
themselves was often filled with detritus and cast matter. In the 
Straight tubules, the cells were also occasionally broken down and 
frequently swollen and granular. The stroma was found in places 
infiltrated with pus cells. Stomach and intestines were normal. 

Further data regarding the excretion of albumin and sugar, 
through the action of uranium, are given in the description of the 
toxic action of this substance. 

The toxic action of uranium . 

Our experiments on the toxic action of uranium have been confined 
wholly to the action of pure uranyl nitrate on rabbits, nine in number. 
The animals were confined in cages with proper outlets for collecting 
the excreta, and were fed on grass, spinach, and other green food. 

Experiment I. 

Large, vigorous buck. In this experiment small doses of uranium, 
gradually increased, were given in gelatin capsules, and the urine 
examined each day for albumin and sugar. The accompanying table 
gives the details of dose and the amounts of sugar and albumin 
found. 

Outside of changes in the urine there were no indications of toxic 
action until on the ninth day, when a slight weakness was noticeable, 
especially in the hind legs. After this, the animal gradually grew 
weaker and emaciated, with total loss of appetite and with eyes dull 
and watery. On the 8th of June, a large quantity of thick tenacious 
mucus mixed with pin-head fteoes was passed. Motion of all kinds 
was difficult. Ou the 9th of June, the animal could not sit up and 
during portions of the day there appeared to be paralysis of both 
hind legs. Later in the day the power of motion returned, and when 
placed on his back the rabbit could kick out feebly with both legs. 
On the next day his weakness and dullness were still more pro¬ 
nounced, and when stirred from a squatting posture he trembled vio¬ 
lently. His eyes were watery and glazed, with the pupils widely 
dilated. On touching the cornea he did not offer to close the eye¬ 
lids, but endeavored to withdraw his head. All power of vision was 
Apparently lost. Later, he lost the power of coordination in his legs, 
was unable to make any coordinate movements, though still retaining 



8 Chittenden and lAimbert~~I&xpertmente on the 

the power to move each limb separately. All faacal discharges bad 
stopped and the animal refused all food. 


Date. 

j Volume. 

Reaction. 

Sp. Gr. 

Albumin. 

Sugar. 

Done of Uranyl nitrate. 

May 

i 

, c. e. 



gram. 

grain. 

gram. 

as 

1 78 

alkaline. 

1020 

0 

0 

I 1 0-008 

26 

1 



0 

0 


0-080 

— 


— 


| 0-028 

27 

j 70 

I 

1020 

0 

0 


j 0-050 

28 

1 85 

1 u 

1016 

0 

0*085 


| 0-080 

29 

t 75 

1 

*• 

1022 

0*189 i 

trace. 


| 0-080 

80 

1 

— 

— 

— 

— 


j 0-050 

81 

1 

75 


1028 

0*140 

0*492 

1 

0-050 
j 0‘035 

June 

1 

i 

82 


1028 

0*125 

0 


l 0 050 

j 0-080 

2 

75 


1021 I 

0*101 

0 


l 0-060 

0 050 

8 

80 

a 

1030 

0*178 

0 


1 0-050 
j 0 050 

4 

18 

j neutral. 

— 

0*217 

! « 

1 

1 1 

l 0-050 
f 0 050 

5 

12 

alkaline. 

~~ | 

0 155 

• , ! 

j 0-050 

6 

— 


1 

- ! 

— 

- i j 

1 0100 

7 

45 


1035 j 

1 

0*518 

0 1 

| 

1 0-100 

1 0100 

8 

30 

« 

— [ 

0*801 

0 

1 

0-180 

0-150 

o 

on 



consid¬ 

0 

J 

0-800 

V 



1 

erable. 

1 

0-300 

10 

0 





I 

0-800 


I 



! 

0-150 




1 


1 

1 

2.175 grams. 


On the morning of the 1 Ith found dead. Post-mortem showed the 
heart distended on the right side and the longs normal. The liver 
was much smaller than normal and the gall-bladder full of very black 
bile. On a microscopic examination of the liver, the only noticeable 
feature was the extreme congestion. In the stomach, the mnoou* 
membrane seemed somewhat disintegrated. In the intestines, brown 
colored spots were seen where Peyer’s patches arc situated, and mb 
croscopic examination showed that the latter were deeply inflamed. 
Further, from the large amount of mttcuB in the mucous glands, it 
was evident that there was acute catarrhal inflammation of the intes¬ 
tines. The caecum was full of black matter. There were no normal 
feces in the colon or rectum, only the pin-head variety. 
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The kidneys were very much diminished in size and extremely con¬ 
gested. Sections showed that the epithelial cells of the malpighian 
tufts were not swollen or prolilerated, though in some places the 
tufts of vessels were slightly compressed by detritus. The cells of 
the convoluted tubules were swollen, granular and broken down or 
gone entirely, as were also the cells of the straight tubes, the lattei 
being also filled in places with casts and detritus. The vessels be¬ 
tween the tubes were filled with blood The stroma was swollen 
and infiltrated with pus cells and in j>laees there were extravasations 
of blood. 

Brain and cord were slightly congested, but otherwise* normal. 

Examination of the table of urine tests show s that sugar appeared 
first in the urine, but continued only lor thiee days, while albumin 
showed itself immediately aftei the fiist appearance of the sugar and 
continued throughout the experiment. The amount oi urine voided 
grew gradually smaller as the animal began to feel the full effects of 
the uranium. 


Experiment II. 

In this experiment, uranium was given as indicated in the follow¬ 
ing table, and the urine examined each day. 


Date. 

1 Volume. 

j Reaction 

Sp Ur 

Albumin 

Sugar 

Don* oi mauyl nitrate 

Juno 

e. c. 



gram 

gram. 

gram. 

1 

— 

alkaline. 

— 

0 

0 

! 0*050 

2 

100 

. < 

1014 

trace. 

0 

l 0*050 
} 0 050 

8 

55 


1025 

0*192 

! 0 

i * 

i 0*050 

1 0*050 

4 

41 

i i 

1 

— 

j 

0*227 

i 

0-41)6 i 

j 0*050 
j 0*050 

6 

125 

1 

acid. 

1024 

1*095 

i ! ; 

j 0 050 
j 0 050 

; 

7 

120 

1 alkaline*. 

1024 

0*528 

1 

0*917 

I i 

> 0*050 
f 0*050 

8 

100 

acid. 

1022 

i 0*287 

trace. 

< 

i ] 

, 0*100 

1 0*100 

9 

55 

I i 

alkaline. 

1 _ 

0*851 

0 I 

| 

1 0*100 

0*100 

10 

125 

it 

1022 

0*687 

0*480 

i 

0*100 

0*100 

11 

75 

a 


cumiderable. 

0 


0*100 

13 

75 

fi 

1022 

0*882 

0 

0*100 







1.850 grams. 


On June 4th, the animal began to show weakness, particularly 
noticeable in his hind legs, but this disappeared and the animal 
Trans. Oonn. A.cax>., Vol. VIII. 2 Nov., 1888. 
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appeared better. On the llth, it bad lost its appetite, become emaci¬ 
ated and showed general weakness and loss of muscular power. On 
the following day at noon it was found dead, without having shown 
any marked symptoms other than general depression of the muscular 
system. 

The heart was found greatly distended on the right side, lungs 
normal and the liver small and congested, especially near the lower 
edges of the left lobe. Kidneys were also small and congested. The 
bladder contained quite a little urine, with considerable albumin and 
sugar in it. 


Experiment 71L 

This experiment was practically a duplicate of the preceding. An 
albino buck was used and the uranium salt was forced down the 
throat in gelatin capsules, as in the preceding experiments. The 
table shows the amount ol nitrate given and the character ol the 
urine each day. 


Date. 

Volume 

fl(OPtl"U 

<lr 

Albumin. 

Sugar 

May 

<\ < 



grain. 

gram. 

25 

171 

alkaline. 

1014 

0 

0 

20 


acid. 

- 

trace. 

0 

27 [ 

28 \ , 

no urin 

passed 1 

i 1 



20 l 

80 f 

75 

j alkaline. 

1020 

0*404 

0.275 

81 J 

I 

no urin 

e passed. 

• 





Dosh <*f nrrmyl nitrate 


gram. 
0*025 
t 0*050 
I 0*025 

j 0*050 

{0*040 

i 0*050 
] 0*050 
( 0*025 


0*800 gram. 


The first symptom noticeable was the suppression of urine for over 
forty-eight hours. On the 27th, the animal was quite dull and showed 
signs of general weakness. As he walked, he moved as if it caused 
him pain in the lumbar region. On the next day he showed great 
thirst, and he finally died on June 1 st, a loose diarrbma sotting iu a 
few hours before death. 

Postrinortem examination showed that the heart had stopped in 
diastole, and that it was much distended with blood. Lungs were 
noimal. The liver was congested, as were also the kidneys. The 
latter had non-adherent capsules. The stomach contained consider¬ 
able undigested food, and its mucous membrane was partly disinte¬ 
grated. Portions of the duodenum were somewhat congested. The 
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bladder contained a few cubic centimeters of urine, which had in it 
considerable sugar and some albumin. 

The most noticeable feature of this experiment was the suppression 
of urine. 


Experiment IV. 

In this experiment, a large white buck was used and the uranium 
was administered iu capsules as follow's : 

May 17 0*050 gram uninyl nitrate 

18 0*075 “ 

19 0*075 “ 

30 0*025 " 

0*225 

There were no symptoms of toxic action until the morning of the 
20th The rabbit was then dull and weak. He trembled violently 
as he hopped about; the hind logs appealed paitly paialyzed. The 
pupils were dilated and the appetite gone On the 21st, weakness 
was still more pronounced. Any movement was accompanied by 
tremblings and great difficulty was experienced while walking, in 
making the different movements correctly. There was seveio diar¬ 
rhoea and the animal showed extreme emaciation. On the 22d, the 
diarrhma had passed into an involuntaiy defecation more or less 
continuous. The animal was too weak to move and lay all the fore¬ 
noon breathing heavily, though the number of respirations per minute 
did not go much beyond normal, 45-54 per minute. On the afternoon 
of this day, two days after the last dose of titanium had been admin¬ 
istered, the animal appeared stronger, the involuntary defecations 
had ceased, though a loose diarrhma still continued, and the animal 
appeared to have recovered the use of its locomotive muscles. On the 
23d, however, the animal was again unable to move and finally died 
at noon, the diarrhoea having continued more or less up to death 

During the last three days there w r as complete suppicssion of 
urine, but on the 20th, 59 o. c. of urine were passed, of specific gravity 
1022, and which contained 0'650 gram of sugar. 

On post-mortem examination, the heart was found to have stopped 
in diastole and engorged with blood. The luugs were congested. 
The kidoeye had non-adherent capsules and the cortex and medulla 
ghoWed severe congestion. The stomach contained no food, but con¬ 
siderable tenacious mucus. The small iutestines from duodenum to 
c©cum were very much congested. 
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Experiment V\ 

Gray and white buck. This experiment was a repetition of No. 
IV, the same amounts of uranium salt being given and at the same 
intervals of time. The animal died three days after the last dose of 
uranium had been administered. The symptoms were not very 
marked, simply loss of muscular power, and a gradual wasting away. 
On post mortem, the heart was found in diastole and engorged with 
blood. Lungs congested. The liver was black with the blood in it, 
especially on the edges, and when pressed between the fingers was 
extremely pliable and of a soft, pulpy consistency, showing marked 
parenchymatous degeneration. The gall bladder was distended with 
very dark bile. Both kidneys had non-adherent capsules. The left 
kidney was slightly congested. The intestines had an inflamed patch 
in the jejunum and were congested for a foot above it. The bladder 
contained a little urine, which gave reactions for both sugar and 
albumin. Sugar and albumin were also found in the urine several 
days before death. 

Experiment VI. 

In this experiment still smaller amounts of uranium were adminis¬ 
tered, a total of only 0*17f> gram being given in three days. The 
following tabic shows the dosage and the changes in the urine : 


Date 

Volume. 

Reaction. 

*S|». (Jr. 

Albumin 

.Sugar. 

Pobu of 

umnyl nitrate. 

June 

14 

c. c. 



gram. 

0 

gram. 

0 

gram. 

0*050 

15 

— 

alkaline 

1048 

0 

0 

j 0*050 
\ 0*025 

16 

110 

1 ;; | 

1027 , 

0*104 

0 

0*050 

17 

75 


1022 | 

0*887 

0 


18 

80 

“ 


0*126 

0 

0*175 

19) 

20 f 

60 

u 

— 1 

0<154 

0 

21 

— 

** 


some j 

0 


22 

50 

it 

101(5 

trace 

0 



There were no noticeable symptoms of toxic action aaide from the 
changes in the urine, and even hero there was no sugar at any time 
present. Just as the albumin had almost disappeared from the urine 
and wo looked for speedy recovery, the animal was found dead (on 
the 23d), Post-mortem showed the heart in diastole, engorged with 
blood. Lungs normal. Liver normal, aside from a slight congestion, 
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Sections under the microscope showed no pathological changes. The 
kidneys were congested. Under the microscope, the epithelial cells 
were proliferated and occasionally the tufts were seen slightly com* 
pressed by these proliferating cells and detritus The convoluted 
tubules showed swollen and granular cell*#, even broken down, in 
places, lu the straight tubules, the cells wore also swollen and gran¬ 
ular and sometimes were detached from the tubes. In places, there 
was cast matter and detritus in the tubes. The stroma was normal. 
Hence, here, as in many of the preceding experiments, it is a case of 
acute parenchymatous nephritis. The stomach was full of undi¬ 
gested food and apparently normal; the duodenum was congested 
and the small intestines throughout were nearly empty, except for a 
little mucus. The bladder had in it about 10 c. c. of urine, which 
contained a trace of albumin but no sugar. 

JK^per in amt T 7 II 

An albino rabbit. A single dose of 0*3 gram of uranyl nitrate 
was given in a gelatin capsule by mouth on June 13th. Outside of 
changes in the urine there were no symptoms whatever until the 17th, 
when in the early morning the animal was tound weak and power¬ 
less, all motor power completely gone. It rapidly grew weaker and 
died in the afternoon of the same day. 

The right side of the heart was found much distended. The lungs 
were normal, the liver small and congested. Kidneys were also 
small and congested and of a cloudy appearance. Microscopic exam 
ination showed acute parenchymatous nephritis. Stomach was full 
of undigested food, but the intestines were empty. Both appeared 
normal. 

On June 15th, 100 c. c. of alkaline urine were passed, of specific 
gravity 1023. It contained 0*748 gram of albumin and 1*009 oraru^ 
of sugar. On the 16th, 30 c. c. were passed of 1022 specific gra\ity 
and containing 0*412 gram of albumin and 0*354 gram of sugai. 
On the 17th, no urine was passed and ou making the post modern the 
bladder was found empty. 

With this rabbit, an attempt was made to ascertain how much 
carbohydrate matter there was in the liver at the time of death. 
40 grams of the sampled and finely ground liver were thoroughly 
extracted With boiling water (continuous extraction for three days), 
frequently replaced. The several decoctions were ultimately united 
and finally brought to a volume of 500 o. c. Two portions of 200 o. o. 
each were placed in suitable flasks aud sufficient hydrochloric acid 
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added to each, to make the fluid contain 2 per cent. HCL The acid 
fluids were then heated on water-baths for 15 hours, in order to con¬ 
vert all carbohydrate matter into dextrose. The fluids were then 
neutralized, evaporated and finally tested for dextrose with Feh* 
ling’s solution, by Allihn’s gravimetric method. Both solutions failed 
to give any reducing action whatever, thus showing a total lack of 
carbohydrate matter in the liver. This is in strong ooutrast to the 
normal condition of a rabbit’s liver, which contains an abundance of 
carbohydrate matter, both sugar and glycogen; on an average 10*35 
per cent, of total carbohydrates, as determined by methods simitar 
to the one just described.* Glycogenic function is then destroyed by 
uranium, the same as in phosphorus poisoning, but unlike the action 
of phosphorus there is apparently no fatty degeneration of the organs* 
The liver here experimented with was small for the size of the rab¬ 
bit, a large white buck. It was also noticeable, as in many of the 
other rabbits experimented ou, that while the stomach was fall of 
food, sometimes even distended by it, there was nothing at all in the 
intestines below the pylorus until the otecum was reached, which was 
again full, and the intestines below were either almost free from 
ffeees or else contained only the pin-head variety. The food in the 
stomach was wholly undigested. As has been already pointed out, a 
small percentage of a soluble uranium salt is sufficient to completely 
stop gastric and pancreatic digestion. This being the case it is quite 
probable that the emaciation, etc., so noticeable in uranium poison¬ 
ing, is the direct result of the action of the salt on the digestive func¬ 
tions. Nothing being digested there would be no matter for absorp¬ 
tion, and hence no sugar-forming material for the liver. All the 
carbohydrate matter stored up would in a little time bo completely 
consumed and as the portal blood could bring no new nutritive mat¬ 
ter, the liver would naturally diminish in size and the animal become 
emaciated and eventually die from that cause alone, even if the uran¬ 
ium gave no other direct cause of death. In this connection we also 
need to recall the general increased metabolism of both nitrogenous 
and noil-nitrogenous matter, under the influence of uranium* 

The uranium salt may also act specifically on the liver cells, affect¬ 
ing their metabolic power, preventing any storage of carbohydrate 
matter or more probably causing a degeneration of tho cells, by 
which they may be led to give up to the blood in abnormal abund- 
anoe all the carbohydrate matter previously stored up. This possible 

* Post-mortem formation of sugar hi the liver. Studios from Laboratory of Physio¬ 
logical Chemistry, Y ale Huiversity, vol. 1, p, 171. 
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specific action of the poisoii on the liver cells would in a measure ex¬ 
plain the temporary glycosuria, which appears and then disappears so 
frequently in uranium poisoning. Further, by a combination of this 
specific action with the non-absorption of nutritive matter through 
retarded digestion, it would be easy to explain the alternate appear¬ 
ance, disappearance and re-appearance, of sugar in the urine in these 
cases. Where the symptoms run their course with a fair degree of 
rapidity, as in continued dosing with uranium, sugar appears in the 
urine for a few days and,then disappears, although the amount of 
uranium administered may be steadily increased. In fact, the in¬ 
creased dose of uranium is doubtless the cause of the further non- 
appearancq of the sugar, since the stored up carbohydrate material 
having been wholly used up, and at the same time digestion and ab¬ 
sorption being prevented, there is no more carbohydrate-producing 
material available, either directly or indirectly. On the other hand, 
if, after the sugar at first present has disappeared from the urine, 
there comes an interval of a day or so when uranium is not adminis¬ 
tered and digestion again starts up, then the specific action may 
again come into play and a temporary glycosuria again result. This 
condition was noticed in experiment No. II. 

In some of the experiments, there seems to have boon a visible 
change in the hepatic cells, as in the experiment next to be described, 
where under the microscope the cell bodies appeared as if collected 
into small granules or even broken down. Again, in some experi¬ 
ments, as in No. V, there was a noticeable pulpy degeneration of the 
liver cells. 


Kjrper'mient VTIL 

In this experiment, the uranium salt was introduced by hypodermic 
injection* 0*23 gram of uranyl nitrate in a little water was injected 
beneath the skin of the leg of a good-sized rabbit, on June 20th at 4.0 

M. Two days after be showed marked weakness, although his 
appetite remained good. On the following day he appeared quite 
dormant and could bo roused only with difficulty ; power of motion 
seemed to be nearly gone. lie died the next day at noon. On June 
2l«t, tbo day following the administration of the uranium, fit) c.e. of 
urine were passed containing 0*234 gram of albumin and 
OUBO gram of sugar* After this, there was complete suppression of 
urine till death. 

Postmortem .—Heart had stopped in diastole; lungs normal. The 
UfpT ^aa mottled and congested slightly in areas. Under the micro- 
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scope, sections showed the cell bodies strongly granulated, with their 
outlines mostly clear, but in places broken down* 

There was also an infiltration of pus cells around the blood vessels. 
The kidneys were normal in size and appearance, with non-adherent 
capsules Under the microscope, however, all the conditions charac¬ 
teristic of acute parenchymatous nephritis were to be seen. Hie 
epithelial cells of the malpighiau tufts were proliferated, so much so 
as to compress the vessels. Both convoluted and straight tubules 
had theii cells swollen, granular and broken down. The stroma was 
normal. Some adipose tissue in the pehis of the kidney was infil¬ 
trated with pus cells. There was also considerable detritus between 
the papilla*. The bladder was empty and contracted. In the abdom¬ 
inal ca\itv there was about no c.e. of a coagulable, clear fluid. The 
stomach was full of food, the intestines empty. No fa*ees in colon 
and lectmu. No rigns of congestion in the alimentary tract, except 
in the rectum, uheie then were red blotches which proved to be the 
beginning of inflammation and infiltration of pus cells. The animal 
appeared to have died from suppression of urine. 

Experiment IX . 

In this expeiiment, one large dose of urauiura (1*0 gram of the 
nitrate) was gi\ cn by mouth on June 27th, at 4.30 p. m. On July 5th. 
the animal was still alive, but weak and emaciated. There were no 
symptoms other than those already described. Owing to lack of 
time we were not able to continue the exjK?riment f but wishing to see 
any changes whicli might have occurred in the organs the animal was 
chloroformed and a post mortem made. On June 28th, the urine 
passed contained some albumin, but no sugar; on July 1st, considera¬ 
ble albumin, but still no sugar. 

The liver was found to be small but not congested. The cell sub¬ 
stance, as seen under the* microscope, was collected into small gran, 
ules. Nnclei and nucleoli were quite distinct. Kidneys had non- 
adherent capsules, but they were congested and the cortex looked 
striated. Under the microscope, the epithelial cells of the glomeruli 
were seen to be swollen and proliferated. In the convoluted tubes, 
the cells were slightly swollen and granular and occasionally broken 
down. The straight tubes were also broken down in places and con¬ 
tained cast matter. The stroma was normal Stomach was filled 
with food, while the intestines were entirely empty. Foyer’s patches 
were swollen and infiltrated with pus cells. The casonm was par¬ 
tially filled with matter and the end of it looked honey-combed. It 
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proved to be slightly inflamed, and with cells infiltrated into it more 
or less. Colon and rectum were empty. 


From these results, collectively, it is to bo seen that uranium is an 
irritant poison and, like other metallic irritants, produces gastrointes¬ 
tinal irritation of more or less intensity, as shown by the acute diar¬ 
rhoea and other symptoms met with in this form of' poisoning. In 
the majority of cases, the action of the uranium salt on the intestines 
results in a simple enteritis, but this is liable to pass eventually into 
acute catarrhal inflammation. 

As ordinarily administered, it is not in any sense a rapid poison; 
the ingestion of a fatal dose of a uranium salt is not followed by any 
noticeable etibets for some time. The action of a small amount (150 
milligrams) is apparently as rapid and pronounced as that of large 
quantities (1 gram). The first noticeable symptom in rabbits is gem 
eral weakness, lack of motor power, loss of coordination and occa¬ 
sional temporary paralysis of the locomotor muscles. Introduced 
into the stomach in sufficient amounts, it checks digestion jpid even 
stops it altogether. On the other hand, it appears to increase some¬ 
what proudd metabolism and also to increase the elimination of car¬ 
bonic acid and raise the body temperature. Hence, it is to be consid¬ 
ered as having a direct action on nutrition, the disturbance ot which 
is also plainly indicated by the rapid emaciation which follows the 
administration of uranium. 

Its most marked lesions are its destructive action on the kidneys, 
and its destruction of the kidney tissue itself. It causes here an acute 
parenchymatous nephritis of the same kind as found in arsenic, mer¬ 
cury, and phosphorus poisoning. Further, the quantity of albumin 
found in the urine shows plainly how r greatly the blood vessels are 
involved in the inflammation. The albuminuria produced is severe and 
constant, and when the uranium is given in a single large dose, as in ex¬ 
periment No. IX, or in a small dose by hypodermic injection, as in ex¬ 
periment No. VIII, then albumin may appear in the urine within 24 
hotirs. The uranium must have some specifically destructive action on 
the kidney epithelium cells, causing them to swell and break down. At 
first, with small doses of uranium, the urine is decidedly increased in 
volume, but later on, when toxic action is more pronounced, there may 
be a partial or oven complete suppression of the urine. This latter 
condition is naturally more quickly produced by large doses of ura¬ 
nium* In several cases, suppression of urine would seem to have been 
the cause of death. The urme, too, in a short time after the admin* 
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istration of uranium contains more or less sugar; as a rule the sugar 
does not make its appearance until after the albumin. Salkowski has 
shown that mercury will also cause diabetes in rabbits, but it is 
questionable whether it is as constant a symptom as in uranium pois¬ 
oning. It is also stated that in phosphorus poisoning the urine some¬ 
times contains sugar.* In the hypodermic injection of uranium, ex¬ 
periment No. VIII, sugar appeared in the rabbit’s urine within 24 
hours. The production of glycosuria is a very characteristic symptom 
in uranium poisoning. The urine also contains invariably a large 
amount of crystallized calcium oxalate, which would also point to de¬ 
cided malnutrition and help explain the marked emaciation so com¬ 
monly seen. 

In those cases where the poisoning becomes iu a measure chronic, 
the nervous symptoms sometimes predominate, as shown in loss of 
sight and power of coordination. 

* II. 0 Wood Therapeutic, p 110. 



II.—Elastin and tub Elabtose Bodies. By R. H. Chittenden 
and Horace S. Hart, B.A., Pii.B. 

Elastin, the basis of the so-called elastic tissue, has generally been 
considered one of the most indigestible of the albuminoid substances. 
In fact, the older writers looked on it as almost insoluble in the 
digestive juices. Recently, however, the experiments of Etzinger,* 
IIorbaczcwski,t and Morochowetz,! have shown that both the In/amen¬ 
tum nuchce of the ox when finely divided, and purified elastin when 
powdered, aro fairly soluble both in pepsin-hydrochloric acid and in 
natural gastric juice, as Horbaczewski’s observations on a man with 
stomach fistula have fully indicated. 

It has been our object, therefore, to study somewhat in detail the 
primary cleavage products of elastin, so far as they may be formed* 
making use of the methodsg which have yielded such fruitful results 
with many of the proteid bodies. 

Preparation of HJlastin. 

As usually described, elastin is a body free from sulphur, insoluble 
in water even after several days boiling, likewise in cold dilute alkali, 
acetic acid, dilute hydrochloric acid, alcohol, and ether. Naturally, 
therefore, the method of preparing such an insoluble body has con¬ 
sisted in removing from a tissue rich in elastin, all extraneous sub¬ 
stances by successive treatment with the above-mentioned reagents. 
In fact, so vigorous is the method of treatment, as usually described, 
that it appears almost questionable whether a body belonging to a 
group noted for ease of decomposition might not suffer some change 
in* such a long process of preparation. 

We have employod two methods, the first one of which is practi¬ 
cally identical with that followed by Horbaczewski. The neck bands 
of a number of recently killed oxen were thoroughly freed from all 
adhering fat and muscle and then chopped quite fine; they weighed 

* Zeitachriflt fOr Biologic, Band x, p. 84. 

f Bober das Verhaltou des eiaatins bei der Pepsinverdauung, Zoitschnft fur physiol- 
ogisohe ohemie, Band vi, p. 330. 

t Verdauungsgoaetee, Abstract in Jahreaberiolit ftir Thiorchemio, 188G, p. 271. 

g Kfthne and UMttenden, Zoitschriffc fiir Biologic, Baud xx, xxii, also Studies from 
Laboratory of Physlologioal Chetn. Yale University, vol. ii. 
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2400 grams. The mass was boiled for four days in water frequently 
changed, after which it was soaked for 45 hours in 8 litres of 1 per 
cent, potassium hydroxide, and then boiled with the solution for 4 
hours. The tissue was freed from alkali by thorough washing with 
water, and was then boiled with water, frequently changed, for 10 
hours. The potassium hydroxide solution on neutralization, gave a 
heavy precipitate slightly soluble in excess of 0*1 per oeut. hydro¬ 
chloric acid, easily soluble in strong acid. The addition of acid iu 
excess caused a strong odor of hydrogen sulphide to be given off. 
After boiling the tissue a second time with water, it was placed in 8 
litres of 10 per rent, acetic acid and warmed for an hour and a half, 
after which it was allowed to stand in the eold for 10 hours. It was 
then boiled for 4 hours iu the same acetic acid solution, and after¬ 
wards washed thoroughly with water. The tissue was then placed 
in 10 litres of f> per cent, hydrochloric acid and allowed to soak for 
some time m the cold, after which it was washed in running water 
and macerated in water, frequently changed, for 24 hours to take out 
all traces of the acid. Aftei this treatment, the tissue w r as boiled 
with successhe portions of water for about 45 hours, when it was 
placed in a large volume of 95 per cent, alcohol and allowed to re¬ 
main for seveial days. It was afterwards boiled in alcohol for about 
15 hours and then placed in an excess of ether, after which it was ex¬ 
tracted with warm ether for two days. 


Analysis of Elastin A. 


No. 

Rut). 

stance 

ufiod. 

g»am 

1 

IIjO 
! fmi ud 
gram 

t 

II j CO. 

ijf found 
' ttram 

1 

t 

1 

C 

N found | 

rji | Pros 

v. o ^ "tu re 

* | mm 

N 

I Ash 
found 
gram 

A Hi. 

I 

0*4250 

0*2745 

7*17 O'HHNl 

. 58*77 




i 

1 

11 

0*8898 

0*2218 

7*28 0*6097 

58*74 




*7 | 


III 

0*5454 


_ _ 


72*7 

8-6 771-5 

16*47 



IV 

0*4440 


. 

.... 

59*8 

9-0 771 8 

16*59 

i 

« 

V 

i 0*5135 

. 

1 . 


09*4 

9-4 7H7-1 | 

10*59 



VI 

0*2971 


. 

- 


1 

.... 

0*0027 , 

0*9 


Percentage composition of ash-free substance; 

Average. 


C 54*30 54*32 . .... .... spU 

H 7*34 7*80 

N . . -- - 10*74 16*76 10*03 10*70 

O ---- .... .. . 81*79 


100*00 
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The tissue on being freed from water was hard, tough, and difficult 
to powder. It was finally ground to a coarse powder and then re¬ 
extracted with warm ether, until the ether on evaporation left no 
appreciable residue. This took some time, for, as previously pointed 
•out by Iforbaczewski, there apparently remains in the tissue a small 
amount of fat-like matter, which dissolves very slowly in ether and 
which can be completely extracted only by first grinding the purified 
tissue as fine as possible. The elastin prepared in this manner we 
have termed for convenience Elastin A. 

A portion of the preparation dried at 110° 0 . gave on analysis the 
results contained in the accompanying table. The methods of 
analysis were the same as those previously described in former 
articles on the proteoses.* By fusion with potassium hydroxide and 
potassium nitrate, according to the method recommended by 11am- 
marsten,f no sulphur could be found. Elastic tissue, however, 
unquestionably contains sulphur, but whether it exists there as a 
constituent part of the elastin molecule, or loosely united as in kera¬ 
tin, or as a constituent of some adhering protoid or other substance, 
it is difficult to say. Certainly, the boiling of elastic tissue with 1 
per cent, potassium hydroxide for several hours might reasonably Bo 
expected to remove a part at least ol any sulphur u hich might he 
present, and if by this process sulphur is removed from the tissue 
might it not as probably come lrom the elastin, as from any other 
protoid substance? Treatment with acid, of the alkaline solution 
obtained in the preparation of A , plainly showed the presence of 
hydrogen sulphide and wc therefore decided in the pieparation ol the 
second portion of elastin to omit the treatment with aljtali. Accord¬ 
ingly, 1700 grams of carefully cleaned neck bands from oxen were 
treated in the same manner as in A, except that the alkali was 
omitted, and in its place, treatment of the tissue with both acetic and 
hydrochloric acid was repeated twice. In subjecting elastin to the 
action of 5 per cent, hydrochloric acid rare must lw* taken, before 
boiling the washed tissue with water, to see that ever) trace of acid 
is removed, otherwise the faintly acid water formed will at 100° (\ 
give rise to a partial decomposition of the elastin. 

After thorough extraction of the powdered elastin with ether, a 
portion dried at 110° C. gave by analysis the results shown in the 
following table, Elastin B . 


* See Zeiteehrift fUr Biologie, Band xx, p. 11, ami Amur (’hem .lour., vol vi, p d 
f Zqitschriffc fttr physiologischo Cbeuiie, Bund ix, p 29fl. 
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Analysis of Elabtin B, 


No 

1 

Sllb- 1 « n 

rr ^ 

gram, 
gram h 

it j q 

* f0U1,d - i 

* gram. * 

N 

c, c. 

found. | 

m Pres- N 
o /, sure. & 

■ mm 

BaHO, after 
fusion with 
KOH +KNO, 
gram. 

8 

% 

— 

A«h 

found. 

gram. 

Aih 

!t 

' I 

0*5883,0-3744 

7-18 1 1581 58-90 



| 

.... 


.... 

.... 

n 

0-4374 ! 0-2851 

7-24 0-8653 53-94 

. . 



.... 

.... 

.... 

.... 

m | 

0*8836' .... 

.... .... j _ 

54-1 

11-0 

754-816-91 

.... 

— 

! 

I 

.... 

IV 1 

V 

0-4821 ..... 

0-9095' 

— . 

66-8 

11-7 

760-4 16-89 

i .... 

0*0170 

0*25 

.... 

.... 

VI 

0-7854 

"”l 



.... 

0-0208 ; 

0-86 

_ 

.... 

VII 

0-4235 1 .... 

"i 

• | 


...J . . 

i 


0 0015 

,0-35 

VIII 

0-4583 1 ... 

...J | . . 


- 

... 1 

— 

... 

0 0018 

0-28 


lPercentage composition of ash-free substance: 

A verage. 

C 54'(Mi 54-10 ._ . - .... W'08 

H 7* 15 7-26 . .... ISO 

N . 10-96 16-75 . .. ... J6W 

S . . 0-34 0-29 O'SO 

O . 21'57 

100-00 

Comparison of the two products shows a fairly dose agreement in 
composition. In fi 3 however, the carbon is slightly lower and the 
nitrogen a trifle higher than in A. Further, Elastin B contains 0*3 
per cent, of sulphur, as determined by the modified Liebig’s process.* 
Mailer originally reported elastin, purified, however, by the use of an 
alkali, as containing 0*08 per cent, of sulphur, but this lie considered 
merely as an impurity. 

Morochowctz, who appears to have made a hydration product of 
elastin by the simple action of heat and water, states that it contains 
0*617 per cent, of sulphur, but the details of his process we do not 
know.f If the figures are correct, his elastin must have probably con¬ 
tained double the percentage of sulphur present in elastin B • 
Whether pure elastin does coutain sulphur, or whether the 0-3 per 
cent, present in preparation B is simply a constituent of some adhering 
protcid, removable by alkali, we are not at present prepared to say, 
but deem it probable that elastin does contain a small amount of 
sulphur. 

# Roe studies from Laboratory of Physiological Chemistry, Yale University, vol. li, p, 
163. 

f We have seen ouly an abstract m Juhrosberichtfiir Tliierchemie ftir 1886, p. 271. 
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Elastin A, prepared by the usual process, shows a close agreement 
in composition with Horbaczewski’s product, but is quite different 
from the product obtained by Muller and Tilamis, as seen from the 
following tabic. 

AT astin A. Horbacznvski. Muller * TtUmun* 


0 54*24 

H 7*27 

N 16*70 


54*82 55*00-55*72 54*00 *55(15 

6*90 7*11-7*67 7*25-7*41 

16*75 15*71 16*52 17*52 17 74 


The higher content of carbon in the preparations of Muller and 
Tilanus are doubtless due to the presence of more or less fat, not 
completely extracted by ether. 


Decomposition of Blast in by acid miter fit 1()0 U V. 

On heating moist elastin with water containing a trace of hydro¬ 
chloric acid, for some hours at or near 100° O. it soon commences to 
swell, and after a time becomes converted into a semi-gelatinous 
mass, a portion of which, as the boiling continues, becomes soluble and 
passes into the acid fluid. The liquid gives no reaction with tannic 
acid for gelatin, but does give a strong biuret reaction and yields a 
heavy turbidity when excess of strong potassium hydroxide is added 
to the solution. Evidently, under these conditions, some soluble 
cleavage product or products are formed, pereipitable by excess of 
caustic alkali. 

These products we prepared in quantity by taking a portion of elas¬ 
tin A , soaking it for some time in 5 per cent, hydrochloric acid, until 
the softened elastin was thoroughly impregnated ith the acid, then 
washing out the excess of acid by soaking it for 2o hours in a large 
volume of water. The elastin, still quite strongly acid to test paper*, 
was then boiled in water for about 10 hours, when the acid liquid 
was strained off from the gelatinous elastin. The boiling was then 
continued with a fresh volume of water, the gelatinous mass still 
containing sufficient aoid to render the whole fluid distinctly acid 
to test jpapers. This process was repeated until the elastin had 
been heated for 45 hours with water gradually containing less 
and less aoid, until finally the elastin remaining had entirely lost 
its former gelatinous appearance and taken on its original look. 
AH of the acid fluids were united and concentrated somewhat, 

* Gorup-Bemmoss, Physiologisohe Ohemio, # DriMe Auflago, p. 148 
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then neutralized with sodium carbonate. No neutralization pre¬ 
cipitate was observed. Hy further evaporation of the neutral fluid 
on a water-bath, a gummy mass separated on the bottom of the 
dish. It was quite tenacious, something like rubber, soluble in (‘old 
water, but not so readily in hot. The cold water solution of the 
gummy mass, and the mother-liquor showed the following reactions: 

1. Heated in a test-tulio, the solution quickly became turbid, giving finally, 
if concentrated, a sticky precipitate. The turbidity, however, immediately 
disappeared as the fluid cooled, returning again when heat was applied 
and disappearing when cold. When the solution was so concentrated as to 
yield a heavy precipitate by heat, if naturally dissolved more slowly. 

2 With < hloroplatime acid, a heavy yellow precipitate was formed, 
readily soluble m alcohol. 

U Heated with acetic acid there was no change, hut addition of potas¬ 
sium terns ynnide to the acid fluid caused a heavy precipitate. 

t. Millon's reagent gave a strong reaction similar to the albumin reaction. 

5. Htroug tsitassium hydroxide gave a flue flocculent precipitate, insoluble 
in excess of the alkali. 

0. Pure dilute nitric acid gave aheavy precipitate, only slowly soluble in 
excess of the acid. Heated, it yielded a clear yellow fluid and with ammo¬ 
nia gave the otnnge yellow color of the xanthoprotein reaction. 

3. Pure dilute livdrochloric acid yielded a slight precipitate, soluble in 
large excess. 

H. Saturation ol the solution with ammonium sulphate gave a heavy, 
gummy precipitate 

The gummy mass and the original filtrate giving approximately 
flu* same reactions, the solution of the former was united with the 
latter, (hi* fluid mode slightly acid with acetic acid and then satu¬ 
rated in the cold with ammonium sulphate. The saturated fluid, on 
being boiled, gave a second gummy precipitate which was added to 
the first. 

Prom analogy with the reactions of the proteoses, ammonium sub * 
ph a to should precipitate any elastosc bodies formed, leaving in solu¬ 
tion the true peptone. The precipitates formed in the manner de¬ 
scribed were washed by being rubbed up in a mortar with hot satu* 
rated ammonium sulphate solution, and the washings added to the 
filtrate. A portion ol the ammonium sulphate was then removed 
from the solution by concentration and crystallization, and the re¬ 
mainder by dialysis in running water. On testing the solution 
for peptone, however, none could be found; the biuret test failed to 
give any reaction, as did also phosphotungstic acid. 
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ProtoelasUm . 

The ammonium sulphate precipitate of elastoses, after being washed- 
as described above, was dissolved in water, the solution made quite 
neutral by addition of a little sodium carbonate and then saturated 
with crystals oi rock salt. A heavy gummy precipitate resulted, 
which by analogy should consist of what we may call protoolastose. 

This precipitate, after being washed with saturated salt solution, 
was dissolved in water and reprecipitated by salt, this process being 
repeated three times. The final sodium chloride precipitate was dis¬ 
solved in water, dialyzed until all chlorine was removed from 
the solution, concentrated and precipitated with 95 per cent, alcohol. 
Apparently, only a portion of the substanoe w f as precipitated by 
alcohol, so the alcoholic filtrate was evajK>rated and the residue care¬ 
fully dried. Further examination, however, showed that both pro¬ 
ducts were identical, alcohol simply precipitating a portion of the 
substance. 

After being dried at 110° C. until of constant weight, having then 
the form of a brown powder, both products were analyzed with the 
results shown in the accompanying tables. 
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TftjUfft Cokx. Ac*b., Vul. VIII. Nov., 1888. 
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Analysis of Protoklabtosk (Ai) from the Alcoholic Filtrate, 
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53 96 54*58 5J, *7 
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21 'C>0 


100 00 

The reactions of the two preparations were identical and were as 
follows; both were readily soluble in cold water, but only slightly 
soluble in hoi water; in neutral solution, heat produced a turbidity 
which disappeared on cooling; the concentrated mineral acids gave 
precipitates soluble in excess; phosphotungstic acid, picric acid, tan¬ 
nic acid, 30 per cent, acetic acid saturated with salt, acetic acid and 
potassium ferrocyanide, and alcohol all produced precipitates; mer¬ 
curic chloride and mercuric nitrate gave precipitates insoluble in 
excess; lead acetate and cupric sulphate both failed to give any 
precipitate; potassium mercuric iodide produced a precipitate in a 
hydrochloric acid solution; sodium carbonate and sodium hydroxide 
gave heavy precipitates and both the biuret and xanthoprotein test 
gave positive results. Further, the elastoso is but slightly, if at all, 
diffusible. Long continued concentration of an aqueous solution 
leads to a separation of more or less of the substance as a gummy 
mass. 

In composition, the protoolastose formed by action of the dilute 
acid and heat is almost identical with that of olastin itself. 

Morochowetz,* in a recent paper on the laws of digestion, states 
that elastin by the action of heat and water passes into a new form, 


* Loc, eit 
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elastose, which by further action passes into peptone. The elastose 
is described as a body completely soluble in water, not ^preci pi table 
by mineral or acetic acids, but its solution is rendered turbid by heat. 
In its other reactions it resembles albumin. In composition, how¬ 
ever, it differs decidedly from elastin and equally from our protoelas- 
tose. Morochowetz ascribes to it 55-9 per cent, carbon, 7*29 per cent, 
hydrogen, 10’fiH per cent, nitrogen and 0*017 percent, sulphur. As 
to the method employed in its prepaiation and purification we do 
not know, but as described it evidently is not akin to pure elastose. 

Dmterodasto&e. 

In the salt-saturated filtrate from the first sodium chloride precipi¬ 
tate of protoelastose, there was present a substance precipitable as a 
gummy mass, by the addition of a little MO per cent, acetic acid sat¬ 
urated with salt. Past experience with other proteoses has shown 
that, as a rule, all of the proto body is not precipitated by saturation 
of its neutral solution with salt, but Unit there usually remains a certain 
amount which on addition of salt-saturated acetic acid is precipitated, 
together with more or less of the deutero body, and that from this 
filtrate pure deutero can be separated bj saturation with ammonium 
sulphate. In the present instance, however, it appeared that the 
acetic acid precipitate was of quite a different nature from the sodium 
chloride precipitate and that if it was not pure deuteroelastose, it at 
least contained only a trace of the proto body. Further, saturation 
of the acetic acid filtrate with ammonium sulphate gave only a slight 
precipitate, even when the mixture was heated, showing that if the 
salt-saturated acetic acid had not precipitated the deuteroelastose, 
little could have been formed. 

The gummy precipitate separated by acetic acid and salt was 
purified somewhat by solution in water, and ropiecipitation by satura¬ 
tion with salt and addition of a little salt-sat\tVated acetic acid. It 
was then dissolved in water, made exactly neutral to test papers, and 
dialyzed until all chlorine was removed from the solution. The 
filtered fluid was then evaporated to dryness on a water-bath, and the 
powdered residue dried at 110° C. until of constant weight. 

The composition of the substance is shown in the accompanying 
table, from which it is seen that the deutero body contains a notice¬ 
ably smaller percentage of carbon than protoelastosc, and a corres¬ 
pondingly higher content of oxygen. The difference between the 
sodium ohjlcride precipitate and the acetic acid precipitate, however, 
becomes far more marked when the reactions of the two bodies are 
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compared. Deuteroelastose was readily soluble both in cold and hot 
water, and on heating a cold saturated solution only a slight turbidity 
was seen which, as in the proto reaction, disappeared when the solu¬ 
tion cooled. This tuibidity was no doubt due to the presence of a 
small amount of protoelastose, for later on we obtained a purer deu- 
tero body having nearly all of the reactions of the present preparation 
in which, however, the heat reaction was absent 
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The deuteio body, likewise, gave no precipitate whatever with 
the concent!atcd mmeial acids, nor with acetic acid and potassium 
fenocyanide. Alcohol gave no precipitate and sal ^saturated 30 per 
cent acetic acid, when added to an aqueous solution of the substance, 
also gave no pieeipitate 

Fenic chlotide gave a slight turbidity, but no precipitate. With 
the other reactions of protoelastose, the deutero body showed close 
agreement Pure deuteroelastose, formed later on by the action of 
pepsin hydrochloric icid, gave no precipitate whatever with concen¬ 
trated potassium hydtoxide. This reaction, which is quite character¬ 
istic of piotoelastose, was failly distinct in the deutero bo v dy first 
described, which fact, coupled with the turbidity produced by heat, 
may be considered good evidence that the deufceroelastoae was tint 
perfectly pure. 
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Digestion of elastin by pepsin-hydrochloric acid. 

An artificial gastric juice, free from both albumose and peptone, 
was prepared as follows; the cardiac portions from the mucous mem* 
braces of ten pigs’ stomachs (820 grams) were placed in three litres 
of 0*4 per cent, hydrochloric acid and warmed at 40° C. for two 
weeks. The clear fluid filtered from the small residue of nuclein, an- 
tialbumid, etc,, was then saturated with ammonium sulphate to pre¬ 
cipitate the pepsin. This was filtered off, washed with saturated 
ammonium sulphate solution to remove any adherent peptone, dis¬ 
solved in two litres of 0*2 per cent, hydrochloric acid and dialyzed 
Until the sulphate was entirely removed. The resultant solution 
was mixed with an equal volume of 0*4 per cent, hydrochloric acid, 
making a pure and active pepsin-acid mixture. 

In the first digestion of elastin, 150 grams of powdered elastin A y 
1500 c,c. of the pepsin-acid mixture, and an equal volume of 0*4 per 
cent, hydrochloric acid, were warmed at 40° C. for 75 hours. At the 
end of this time the olastin was almost entirely dissolved. The acid 
fluid was filtered from the small residue remaining, and neutralized 
with potassium hydroxide, without giving any neutralization precipi¬ 
tate. The reactions of the fluid showed plainly the presence of elas- 
tosos similar to those formed by the action of acid. Saturation of 
the fluid with ammonium sulphate gave a heavy gummy precipitate, 
in the filtrate from which, nothing having the reactions of peptone 
could bo discovered. 


Protoelastose. 

The ammonium sulphate precipitate was dissolved in water and the 
neutral fluid saturated with sodium chloride, by which a hea\ y gummy 
precipitate was formed, having all of the reactions described as char¬ 
acteristic of # protoelastose. Tim product was purified by several re- 
precipitations with salt, then dialyzed and the solution evaporated to 
dryness on a water-bath, the residue |K>wdered and dried at 110° C. 
until of constant weight. 

The composition of the substance (protoelastose A 2) is shown in 
the accompanying table. 

In reactions, the product agrees exactly with the protoelastose 
already described, being precipitated by the concentrated mineral 
acids, by acetic acid and potassium ferrocyanido, by tfO per cent, 
acetic acid and sodium chloride, by strong potassium and sodium 
hydroxide as well as by sodium oarbonat©. Its aqueous solution, 
likewise, shows the peculiar action towards heat, already described; „ 
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becoming turbid when heated, clear again as the solution cools, The 
pioduct also gives the other reactions common to both proto* and 
deutoroclastose. 


Analysis of Protokurtosk. A 2. 
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This body, which we prefer to call protoelastose, is apparently iden¬ 
tical in composition and reactions with the hemieJastin previously de 
scribed by florbae/ewski,* and separated by him from a pepsin-acid 
digestion of elastin, by a method somewhat similar to the one em¬ 
ployed by us 

At first glance, it would appear from norbaezewski’s method of 
separation, that Ins hcmielastin would consist of a mixture of proto- 
and deutcroclastose, instead of being identical with the proto body. 
But the fact that he strongly acidified his digestive mixture with 
acetic acid, prim to saturating it with salt, explains the matter. 
Dcuteroelastose, which is precipitable from a salt-saturated solution 
by a little acetic acid, is rnoie or less soluble when excess of the acid 
is added, and hence by acidifying the mixture sufficiently, the deutero 
might remain dissolved while the proto would be precipitated by 
salt fiom an acid solution, equally as well as from a neutral fluid. 

*ITeher das Vethalton do** Kla«tin» boi dor PepainverdmmHg &elt*cbrift fttr 
t phymologmche OliAtnte, Baud vi p no 
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* Beuteroelastose. 

In the salt-saturated filtrates from protoelaRtose, deutero was scpa* 
rated as a gummy, sticky precipitate by addition of a little 30 per 
cent, salt-saturated acetic acid. It was purified by reprccipitatiou 
and dialysis, and the final neutral solution was evaporated to dryness 
and the residue dried at 110° C. until of constant weight. The 
amount was small and only the nitrogen was determined, 10*88 per 
cent. 

In reactions, the body closely resembled the deutero already de¬ 
scribed ; its aqueous solution giving no precipitate or turbidity what¬ 
ever on the application of heat, no precipitate with alcohol, or with 
strong potassium hydroxide solution. It was likewise not precipi¬ 
tated by acetic acid and potassium fcrrocyanide, by the concentrated 
or dilute mineral acids, nor by 30 per cent, acetic acid. In reactions, 
the body resembles the elastin peptone of Horbaczewski, like it being 
soluble in cold and warm water and dilute alcohol, and giving the 
same precipitations with phosphotungatio acid, picric acid, tannic 
acid, and with potassium mercuric iodide. It also gives the biuret 
and xanthoprotein reaction. It diffuses slowly. 

With our present knowledge regarding peptones and proteoses, 
this body can hardly bo considered as belonging to the former class, 
since it is procipitablc both by ammonium sulphate, and by acetic 
acid when added to a salt-saturated solution; reactions not common 
to true peptones. 

A second digestion of elastin A was made with the same quantities 
of pepsin-hydrochloric acid, and the same amount of powdered elastin, 
as iu the first digestion. The products formed were separated in the 
same manner as the preceding, the elastoscs being first precipitated 
collectively by saturation of the digestive fluid with ammonium sul¬ 
phate. 

On boiling the filtrate from this ammonium sulphate precipitate, a 
second gummy mass separated. This was collected on a cloth filter 
and washed with saturated ammonium sulphate solution. In the fil¬ 
trate from this precipitate, no peptone could be detected. This 
second ammonium sulphate precipitate was purified by dialysis, etc., 
and the final solution evaporated to dryness and the substance dried 
at 110° C. Its composition is shown in the accompanying table, 
from which it is seen to be nearly identical with that of protoelastose. 
The reactions, however, indicate that it is a mixture of the two elas- 
toses. Thus, while the concentrated mineral acids and potassium 
hydroxide give no precipitate, acetic acid and potassium fcrrocyanide 
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produce a noticeable turbidity, as does also alcohol, and aoetic acid 
and sodium chloride. Moreover, the aqueous solution becomes some¬ 
what clouded on heating, clearing up again as the solution cools. 
Hence, the reactions would indicate a preponderance of deuteroelas- 
tose, while the composition points to an excess of the proto body. 


Analysis of the Second Ammonium Sulphate Precipitate. 
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Wo must conclude; then, that this second gummy precipitate is sim¬ 
ply a residue of the wived elastoses not at first precipitated, perhaps 
from a lack of complete saturation with ammonium sulphate. Past 
experience, however, has shown that deuteroproteose is not as quickly 
or completely precipitated with ammonium sulphate as the other 
proteoses. 

From the first ammonium sulphate precipitate, a large amount of 
protoelastose (A 3) was separated, having all of the reactions charac¬ 
teristic of this body, and the composition, when dried at 110* 0., 
shown in the accompanying table. 

A larger amount of deuteroelastose was separated from this diges¬ 
tion than in the preceding one, and after purification by the use of 
methods already described, a portion was dried at 110* 0* for analy¬ 
sis. Its composition is shown in the accompanying table. Like the 
deuteroelastose formed by dilute hydrochloric acid, it contains a 
lower percentage of carbon than elastin or the proto body, while its 
content of nitrogen is higher than that of elastfn. Its reactions were 
the same as the deutero previously obtained. 
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DeuleroelastOHe appears to be the name a h the clastin peptone of 
HorbacKewwki, as already mentioned; and the composition of the 
present pnvdact resembles it, in that it contains a similar percentage 
of carbon, but i« unlike it in containing one per cent, more nitrogen. 


Analysis of ProtokLastohk. 
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Horbaczewski’s elastin peptone is described as not giving a precipi¬ 
tate with acetic acid and neutral salt. Deuteroelastose, likewise, 
gives no precipitate with acetic acid and salt, except when the solu¬ 
tion is saturated or nearly saturated with the salt. 

Another preparation of deuteroelastose was separated from a 
pepsin-hydrochloric acid digestion of elastin B. Its chemical com¬ 
position is shown in the accompan) ing table, from which it is seen 
to differ somewhat from doutero A, but like it lias a lower content of 
carbon than the proto body. 


Analysis of Dkutkroklastobe B . 


No 


I 

II 

III 

IV 
V 
VI 


Sill)- | 
sin nee* 
ii«c*d 1 
gram 

11.0 1 
found 

PC ram 

II 

r 

CO. 

found 

«»«»» 

I 

1 C 

> 

N lound | 

T I 1 ’*"*- 
( e. w ^ sure 

1 mm. ' 

1 

j 

N 1 

/* i 

: 

Ash 

found 

gram 

1A Hh 

1 $ 

() OHIO . 0-8500 

6*68 

1 *0934 

. 50*37 


. 

.. 


1 


0 4201 

0*2572 

6 80 

0-7796 

1 50-60 


.. . 

_ 


| 

I - 

0*4852 , 




i .... 

64 9 

14 0 

756*8 

15*91 

i 

t 

0-4719 l 



... 

1 

66*0 

22-4 

754 2 

16*11 

1 

i . 

0-7960 | 

... 



1 

i 

. . 


i - 


, 0*0398 

5*00 

0 5882 

- 

1 

- 

I - 



i 

* 

' 0 0297 

(5*04 


V 

H 

N 

O 


Percentage com intuition of ash-free substance. 

Average 

53 01 53*21 M'U 

7-03 7' 14 7'0X 

16*H1 16*90 WM 

JJ-tih 


100 00 


Digestion of t last in irith pancreatic juice. 

A strong solution of pure trypsin was prepared, according to 
Kahnc’s method,* from UK) grams of dried ox pancreas and added to 
150 grams of powdered elastin B in 2 litres of 0*5 per cent, sodium 
carbonate. The mixture was warmed at 40° C. for four or five days, 
a [ittic thymol being added to prevent putrefaction. At the end of 
this time, the elastin was nearly all dissolved and the filtered fluid 
on being tested ga\e the ordinary elastose reactions. On saturation 
of a portion of the neutralized fluid with ammonium sulphate, a 
heavy gummy precipitate was obtained, and in the filtrate no trace 
of peptone reaction could be found. 


* Klihne and Chittenden, Zoitsehrift fllr Biologic Band xix, p. 196. 



Chittenden and Hart—Klmtin and the Elastose Bodies. 35 


The entire digestive fluid was therefore neutralized with dilute 
hydrochloric acid (no neutralization precipitate), and the protoelas- 
tose at once separated by saturation with sodium chloride. Tin 1 
product was purified by repeated precipitation with salt, and after 
dialysis, the resultant fluid was evaporated to dryness and the 
residue dried at 110° C. for analysis. The product contained con¬ 
siderable ash (7*4 per cent.), consisting mainly of calcium phosphate 
and sulphate, with some oxide of iron. Its composition, ^oon in the 
accompanying table, is somewhat different from the protoelastose 
formed by pepsin-hydrochloric acid, containing as it does a notice¬ 
ably lower percentage of carbon. In its reactions, however, it 
resembles closely the preceding preparations It is readily soluble 
in cold water and the solution when heated gives the characteristic 
turbidity, which disappears as the solution cools. With acetic acid 
and potassium ferrocyanide, it gives the usual precipitate and also 
with the concentrated mineral acids, the latter dissolving in an 
excess of the acid. Unlike the protoelastose previously described, 
however, it gives with cupric sulphate a precipitate soluble in excess 
of the copper salt, and with sodium hydroxide no precipitate. In 
all other respects, its reactions resemble those of the proto body 
formed in pepsin digestion. 


Analysis of the Sodium Chloride Precipitate -Trypsin Digestion of D. 


l Sub- 
No. stance 
! used, i 
! gram. 

i 

IUO 

found. 

gram. 

i 

II i 
% 

i 

1 

CO, « 
found. 1 
gram , 

0 

% 

N f'oun 

1 

T 

c. r. - . ( , 

a 1 

Pros* N 
sure £ 

mm. 

Ash 

found. 

gram. 

Ash 

/* 

l[ 0-44WV5 

0*2635 

6*57 

0*8045 

49*24 


.... | 

- - - ! 

' 


II, 0*4650 
III 0*8765 

0*2696 

6*44 

( 0*8360 

; 

49*03 

i 

1 

49~ 

16-0 

705-4 15-77 

j 


IV l 0*6754 
V, 0*6478 

..... 

... 

- 

1 

87*8 

15*1 

705-4 15-49 

0*0480 

7*41 

Vlj 0*8286 

.... 

.... | 



... ; 


1 

0*0610 

7 36 


Percentage composition of ash-free substance. 

A vorngo 

C 53*15 52*95 M'Oo 

H 7*09 6-95 7-OS 

N 17*02 16*74 16'SS 

O 23-05 

100 ' 00 

In the salt-saturated filtrate from protoelastose, the addition ot 
a little 30 per cent, acetic acid saturated with salt gave a second 



36 Chittenden and Hart—Ektstin and the Elastose 1Bodies. 

gummy precipitate which wan dissolved in water, the solution neu¬ 
tralized and dialyzed until all chlorine was removed. The solution, 
on evaporation, left a brownish residue, which was powdered and 
dried at 110° 0. it was readily soluble in cold and hot water, its 
solution showing no turbidity whatever when heated. It likewise 
gave no precipitate with alcohol. Unlike the ordinary deutero- 
elastose, it did give noticeable precipitates with the mineral acids, 
soluble in excess, and also with acetic acid and potassium ferro- 
cyauide. Lead acetate and cupric sulphate also gave precipitates, 
soluble in excess of the metallic salt. Sodium or potassium hydvox* 
ide failed to give any precipitate. In composition too, the product 
showed an approach to protoelastose formed by jKqwin digestion, 
but unfoitunately it contained over 5 per cent, of ash, and hence the 
quantitative results may perhaps be questionable. 


Analysis o* mu imorirATK produced by Salt-saturated Acetic 
Acid—Trypsin Dkjkhtion of B. 


i Sul). 
No HtutlOO 
UHxl 
g am 

1 

HiO n> | 

found H found (' 
gram * gram. * 7 

N foun 

r c “ 0. 

d 

Pres- 

sure 

mm. 

N 

% 

Ash 

found 

gram. 

Ash 

% 

I 0 4PJ0 

0-2406 0-05 | 0-7780 51 40 

1 


^ ^ m 



n o 

0 3185 0-09 0-0899,5189 


.... 

| - • - - | 

.... 


m o-uiai 

1 

( 1 

456 14-7 

756-5 

15*81 

! ... 

... 

IV 0 3136 

I 

! 1 i 

45*8 19 4 

754*8 

15*52 


... 

V 1 0-0973 


.... 

„ m m m 


0*0870 15*80 

VI 0-5603 


..... 

* * 

* 

0*0887 

5*60 


Prewiring? ('imposition of ash-free substance, 

Average, 

(’ 54*46 54*85 5^-05 

H 7-01 7-07 ro+ 

N 16*71 16*40 16*55 

O $pya 


Of anything corresponding to heteroaibumose, we have found no 
trace. Further, under the conditions of our experiments, no appre¬ 
ciable amount of true peptone was formed in any of the digestions; 
at least, nothing approaching a peptone in reactions was to be found 
in any of the digestive fluids, after saturation with ammonium sul¬ 
phate. We propose, later, to attempt a study of the elastin peptone, 
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using for this purpose the elastoses just described as well as elastin 
itself, and more vigorous digestive fluids, both peptic and tryptic. 

In conclusion, then, we may say that elastin by the action of very 
dilute acid at 100° C\, and by the proteolytic action of pepsin- 
hydrochloric acid, and of trypsin yields two primary cleavage pro* 
ducts, which bear essentially the same relation to elastin that proto- 
and deutcroalbumose do to albumin. Further, that protoplast ose is 
practically identical in reactions and composition with Horbaczew- 
ski’s hemiolastin. 

The close relationship in composition ol all the bodies analyzed is 
shown ir» the accompanying table. In considering these results, how¬ 
ever, it is well to remember that the pancreatic preparations contain 
an over large amount of ash, and hence the figures may not be 
altogether trustworthy. 



III. —ThK InFMTKNCK OK UrKTIIAN, UaRALDKHYPIC, Avtipyrin, 
AND AnTIFFBRIN ON FROTKIl) MWTAB0I.18M. By R. H. CWJ- 
TKNDKN. 

I. The influence of urethan ;—from experiments made l»y A r . 1\ Waahlmrn , 

Ph.B. 

Ethyl-urethan, (X)(NH a )O.O s II ri , which has recently conic into 
use as a hypnotic, is claimed by R. v. .Taksch* to he a sleep-produc¬ 
ing agent, free from the usual disagreeable after effects common to 
most hypnotics. According to this observer, urethan does not ap¬ 
pear to exert any poisonous action on the heart, nor to have any 
depressing influence on the arterial system. It is further assumed 
that the drug is without influence on digestion. Urethan ads 
mainly on the brain, the peripheral nervous system being unaffected, 
and according to v. Jaksch the hypnotic effect is always produced 
when the drug is taken in doses of 1 gram. 

Smaller doses (O^d-O'fi gram) are uncertain in their action. 

In view of the somewhat peculiar action of urethan as a hypnotic, 
we have undertaken to study the influence of the drug on the proteid 
metabolism of the healthy organism, in order to compare its action 
in this respect with that of other well known hypnotics. 

Gamier,f alone, appears to have experimented in this direction. 
He states that, in the case of a man, a dose of 0 grams of urethan was 
followed by giddiness, etc., which condition, however, soon passed 
away. In this experiment, the excretion of urea was appreciably in¬ 
creased. In another experiment, the same observer found that a 
dose of 2 grams of urethan was also followed by an increased excre¬ 
tion of urea, in the case of a dog in a condition of hunger. A portion 
of the urethan was apparently converted into urea and excreted as 
such, but the greater part of the drug appeared in the urine unchanged. 
Gamier further states that large, nearly fatal doses, of the drug check 

♦ Abstract in Jahrosboricbt fhr Thiorehemic, 1885, p 70. 

f Influence de furethaue eur rexcrodou dee tfltfmonta a^otee do 1'unno. Compl. 
read* soc. Biolog. 1886, p. 280. 
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metabolism, diminishing the quantity of urine excreted, as well as the 
amount of urea, uric acid, etc. 

The experiments about to be described were conducted wholly upon 
the person of a healthy man of 06 kilos, body weight. A definite 
amount of food, of known composition, was taken daily and uniform 
habits of sleep, exercise, etc., were kept up during the whole time of 
the experiment, which extended over tt period of six weeks. In this 
manner, body equilibrium was established and the daily excretions 
brought to a constancy of composition, as preliminary to studying 
the action of the drug. The daily diet was as follows: 

312 grams fresh beef, free from fat and tendons, 

368 potatoes 

227 “ wheat bread 

149 “ ) wiled rice. 

35 “ butter. 

28 “ sugar. 

6 “ salt 

1200 “ water 

The body-weight was ascertained each morning, and the 24 hours’ 
urine collected and analyzed each day as follows : nitrogen was de¬ 
termined by the Kjeldahl method;* sulphur by fusing a given vol¬ 
ume of the urine with pure potashium hydroxide and potassium nitrate 
in a silver crucible, and ultimately precipitating and weighing the 
sulphur as barium sulphate ;f phosphorus by fusion of a portion of 
the urine iu a like manner with potassium hydroxide and nitrate, 
precipitation of the phosphoric acid from a nitric acid solution by 
molybdie solution, solution ol this precipitate in ammonia and repre¬ 
cipitation with magnesia mixture, as amnionic-magnesium phosphate; 
chlorine by ignition with potassium nitrate, and titration of tbc pre¬ 
pared solution with a standard solution of silver nitrate. 

On April 10th, analysis of the urine was commenced ami com* 
tinued for fourteen days before the first dose of urethan was admin¬ 
istered. The drug was then taken for five consecutive days, a total 
of 73 grains or 4*73 grams, after which the urethan was discontinued 
for seven days. A second trial was then made by giving HO grains 


♦Neue method© asur Bostnimiung des Stiekstoffo in orgamsriuw KOrpern. Zrifc* 
schrifi fdr Analytlsoho Chemie, xxti, 366. 

f For tli© details oi* the processes uswl, so© Studies from Laboratory of Physiological 
Chemistry, Yale University, vol li, p. 88 
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"Rum Cow*. Aoad„ Tol. VIII. 


6 


>Jov., 1888 . 


Average j 1025*8 1035 17 046 1 185 1 101 






Under the Influence of U 
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1026 ' 950 18 397 1 269 1 093 5 558 

1021 1300 21-690 1 431 1-170 7405 

1023 [ 1116 20192 1-442 1 156 5*873 

1019 | 1424 30 340 1 332 1 150 7-142 





Antipyrin, and Antifebrin on Proteid Metabolism, 43 

or 5*76 grams of urethan in three consecutive days, followed by a 
period of six days in which the drug was not taken. 

The tables, giving the amounts in grams for the 24 hours’ urino 
of the several elements determined, show plainly that urethan has a 
decided action on the metabolism of the body. 

On examining the results in detail, it is to be seen that urethan 
has a very decided diuretic action, most noticeable on the second day the 
drug was taken. In fact, this may be called the initial action of the 
drug, since in both trials the amount of water excreted, after the first 
increase, rapidly diminished as the dose of urethan was increased, and 
indeed, the volume remained far below the average amount for two 
or three days after the drug had been discontinued, or until its elimi¬ 
nation from the system was fairly complete, when the volume of 
fluid quickly rose to normal. 

The excretion of nitrogen is at once affected by urethan, even a 
dose of five or ten grains bringing the nitrogen noticeably below the 
normal amount. In both series, the excretion of nitrogen was greatly 
diminished. On discontinuing the drug, the nitrogen excreted rapidly 
increased in amount, and on the third or fourth day after its discon¬ 
tinuance, the daily excretion of nitrogen passed considerably above 
the normal. 

As regards the excretion of phosphorus, it would appear from the 
experiments that the administration of small doses of urethan gives 
rise to an increased excretion of this element, as seen from the results 
obtained on May 5-9th. With larger doses of the drug, however, 
the excretion of phosphorus is diminished, as seen from the results of 
May 17—19th. As the excretion of sulphur runs parallel with the 
excretion of nitrogen, both coming from the metabolism of proteid 
matter, it follows that urethan when taken in small quantities 
must exert an inhibitory influence on proteid metabolism, while it 
stimulates the decomposition of certain phosphorized matters. In 
larger doses, the inhibitory action of the drug on proteid metabolism 
is still more pronounced, while at the same time the excretion of 
phosphorus is also retarded. 

In no case was auy hypnotic action noticeable. 



44 R> H, Vhittenden—The Influence of Urethan, Paraldehyde^ 


II. The influence of Paraldehyde /—from experiments made by J. E, Docken- 

dorffy Fh.B. 

In the following experiment, a full-blooded coach dog of 26 kilos, 
weight was employed. The animal was confined in a suitable cage, 
lined with galvanized iron and furnished with a bottom of wire net¬ 
ting, under which was a funnel-shaped tray, the whole so arranged as 
to allow all of the fluid excreta to pass into a collecting bottle under¬ 
neath. 

The animal was fed daily on a weighed diet consisting of dedicated 
beef, soda crackers and water. The beef was prepared by removing 
as thoroughly as possible all fat, fascia*, tendons, etc., passing it 
through a sausage cutter and then drying it at a temperature below 
60° C., until it had lost 1b per cent, of its weight. The dried and 
sampled beef was then preserved in tightly stoppered jars until 
needed. The crackers were ordinary soda crackers, containing about 
0*7 per cent, of nitrogen. The daily rations consisted of 00 grams of * 
crackers and 126 grams of the dessicated beef, soaked in 600 c. c. of 
water. This diet was commenced sometime before the urine was 
collected, and was continued throughout the experiment. Ulti¬ 
mately, the 24 hours 1 urine was analyzed each day, according to the 
methods described in the preceding experiment. Owing to irregular¬ 
ity of urination, and the difficulty of using a catheter, the quantity 
of urine obtained each day whb necessarily quite variable, hence 
the composition of the normal urine was determined daily for 
three weeks, so that a sufficiently large number of results might 
be obtained to yield an accurate average for the normal period. 
Paraldehyde was then administered in gelatin capsules, about six 
hours after the dog had been fed, so that the drug might not inter¬ 
fere with digestion. Its administration was continued for eighteen 
days. 

The results, expressed in grams for each 24 hours’ urine, are shown 
in the accompanying tables. 
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Normal Urine. Without Paraldehyde. 


Dot*. 

Total 

Volume 

Sji Or. 

1 . ... 

! 

Reaction 

i 

Nitrogen. 

Sulphur. 

PllOSpllOl UR. 

Amount of 
Paraldehyde 

April 

e. c\ 


i 

1 grama 

gram 8 

grams j 

31 

395 

1030 

i acid. 

j 12*540 

0*883 

0*802 

0 

23 

840 

1025 

19*815 

1 *529 

1*288 

28 

600 

1081 

f 18 270 

1*170 

1*442 


24 

490 

1085 

14-623 

1*038 

1 *090 


25 

010 

lOUfl | 

21-050 

1-888 

1 -340 


26 

410 

1086 

j 

18-568 

.... 



27 

550 

1037 

18 550 

1-896 

1*202 


28 

415 

1086 

13 580 

1*322 

0*780 


29 

420 

1087 

14-016 

0-940 

0-934 


80 

080 

1088 

18-071 

1-894 

1*380 


May 


i 


i 

: 



1 

490 

1040 1 

18-415 

1*172 

1.214 


2 

890 

1038 

12*896 

0*820 

0*800 


3 

080 

1088 

28-425 

1*499 

1 410 


4 

625 

1080 

<< 

17*244 

1*235 

1*098 


5 

480 

1085 


13*849 

1*188 

0*802 


6 

376 

1035 


11*072 

0*810 

0*784 


7 

740 

1032 

< t 

23*191 

1*648 

1*538 


8 

405 

1081 


18*082 

1*085 

0*898 


9 

545 

1032 

a 

10*289 

1*340 

1*160 


10 

585 

1082 

it 

15*750 

1*119 

1*184 


11 

495 

1082 

ft 

14*400 

1*145 

0*904 


Av’age 

596 

1085 

acid* 

10*440 

1*204 

1*105 
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With Parai.dehyi>e (CjH ,()) 3 


Date 

Total 

Volume 

Kp. Ur 

Konctinn 

Nitrogen. 

J Sulphur 

i 

Phosphorus. 

_ 

Amount of 
Paraldehyde. 

May 

12 

°* c. 

540 

1081 

acid. 

grams 

15-082 

grams 

1 -846 

grams 

1*044 

gram* 

0-424 

18 

- 

Urine 

lent. 




0-740 

14 

540 

1028 

acid. 

18-624 

1*000 

0-776 

0-716 

15 

810 

1024 

“ 

0-589 

0-587 

0-442 

0-794 

16 

810 

1027 

it 

20-191 

1 598 

1-889 

0*755 

17 

460 

1081 


12798 

0-874 

0-982 

0-784 

18 

090 

1088 

“ 

21091 

1-444 

1*296 

0-702 

19 

525 

1088 

it 

10-808 

1*214 

1*100 

1*071 

20 

505 

1082 

i 

i i 

14*528 

1*016 

0-978 

1*580 

21 

785 

| 1029 

« * 

20-844 

1*475 

1-292 

1-409 

22 

545 

1081 


10-756 

1*122 

0-462 

1-811 

28 

555 

1081 

it 

17 068 

1-195 

1*020 

2*208 

24 i 

580 

1082 

(1 

18-202 

1-245 

1-080 

2*675 

25 

800 

1080 

< 1 

9-985 

0784 

0*590 

8-111 

26 

800 

1088 

it, 

25-095 

1-924 

1-470 

8*682 

27 

400 

1080 

U 

12-992 

0-985 

0-706 

4*068 

28 

585 

1088 

1 

19-174 

1-868 i 

0-990 

4*958 

29 

095 

1082 

. : 

<4 

21-750 1 

1-891 

1-842 

5*941 

Av’age 

570 

1080 

acid. 

j 16-060 

1*208 

j 1-081 

87*479 

^_ 
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Without Paraldehyde* 


Date. 

Total 

Volume. 

Sp. Gr. 

Reaction. 

Nitrogen. 

Sulphur. 

Phosphorus. 

Amount of 
Paraldehyde. 

May 

80 

c. e. 

610 

1088 

acid. 

grams 

17*672 

grams 

1809 

grams 

0*992 

0 

81 

570 

1081 

“ I 

- 

17*080 

1*811 

1 *154 


June | 

1 i 

440 

1028 

! 

44 

j 

12*201 

i 

0*765 

0*780 


2 

645 

1081 


19*550 

1*876 

1*299 


8 

640 

1080 

44 

17*798 

1*287 

1*608 


4 

445 

i 

1026 

44 

11*112 

0*979 

.... 

# 

Av’nge 

1 558 

1 

1029 

acid. 

15*902 

1*168 

1*166 



Throughout the experiment, the dog appeared perfectly well, and 
at no time showed any symptoms of nausea. Neither was there any 
special hypnotic action noticeable* 

The average of the results shows plainly that the drug has little, 
if any, action on proteid metabolism. Under the influence of the 
paraldehyde there was a slight increase in the amount of water 
excreted. Bokai * has stated that the urinary secretion is slightly 
increased by paraldehyde. In our experiment, however, the diuretic 
action is not great. As regards the excretion of nitrogen, there is a 
slight diminution to be seen in the paraldehyde period. There is 
also a corresponding decrease in the excretion of phosphorus. The 
three periods, however, show such close agreement in results, it is 
obvious that, under the conditions of this experiment, paraldehyde 
has not exerted any special influence on proteid metabolism. 

According to the experiments of Quinquad and A. IIenocque,f 
paraldehyde causes a diminution of body temperature, and at the 
Same time a very noticeable falling off in the excretion of carbonic 
acid; thus, according to one of Quinquad’s experiments, a dog after 
receiving by hypodermic injection 8 c. c. of paraldehyde gave off 5*5 
grams of carbonic acid, while it expired during the same time, three- 
fourths of an hour after the injection, only 1*90 grams of carbonic 
acid. 

* Ueber die phyaiologische Wirkung des Paraldohyds. Centralblatt fur die medicin* 
ische Wissenachaften. 1887, p. 412. 

f Abstract in Jahresbaricht ftlr Thierchomie. 1884, p. 374. 
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III. Influence of Antipyrin from experiments made by H. F. Adams , 

Ph.B. 

Previous experiments* * * § with antipyrin, made in this laboratory, 
have shown that this drug, when introduced into the stomach of 
healthy rabbits, has little, if any, noticeable influence on the excre¬ 
tion of carbouic acid or on the body temperature, except in the 
case of toxic doses. Coppola,f likewise, found that the subcu¬ 
taneous introduction of 0'1 to 0*3 gram of antipyrin in the case of 
dogs led to a reduction of body temperature of only 0*25 to 0*fl of a 
degree, while 0*3-0*4 gram of the drug was without any noticeable 
influence upon the excretion of urea. In fever patients, F. Milller,! 
however, had previously noticed a diminution in the excretion of 
nitrogen under the influence of antipyrin, while in the case of healthy 
men the excretion was affected but very slightly, if at all. Jacubo- 
witsch,§ likewise, had noticed in experiments on healthy and fevered 
children that the use of antipyrin led to a diminution both in the 
quantity and specific gravity of the urine, and also a diminution in 
the quantity of uric acid, phosphoric acid, sulphuric acid and of 
chlorides. L, Riess,|| by carefully conducted experiments on nine 
typhus fever patients, found as a*principal result that antipyrin in 
doses up to 12 grams per day diminished considerably the excretion 
of nitrogen, the diminution ranging in six series of experiments from 
2*5 to 24 ’1 per cent. Umbach,^ likewise, has studied the influence 
of antipyrin on the excretion of nitrogen, both on a dog and on him¬ 
self, and he found that with a definite diet the excretion of nitrogen 
sank, under the influence of 4 grams of autipyrin, in two days about 
2 grams, equal to 4 grams of urea. The uric acid excretion, however, 
was not materially affected. 

In spite of these manifold experiments, we have deemed the matter 
of sufficient importance to warrant further study, especially with a 
view to the action of the drug on the metamorphism of nitrogenous 
matter in the healthy organism. The experiments were therefore 
tried upon a healthy man with a body weight of 77 kilograms, and 

* Chittenden and Cummins. Studies, vol ii., p 231. 

f Abstract in Jahresbericht fur Thierehomie 1885, p. 98. 

J Abstract in Jahresbericsht fur Tkierchemio. 1884, p. 242 

§ Abstract in Jahresbericht fbr Thierchetnie. 3 885, p. 444. 

| Archiv fur expeiim. Pathol, u. Pham. xxil, 127; also Abstract in Jfchmherteftt 
fiir Thiercherate. 1889, p. 417. Ueber stickstolfausscheidung bei antipyrettscher 
Fieborbehandlung. 

% Uober den Kinfluss dor Antipyrins anf die BtickstofTausscheidung. Abstract in 
Jahresbericht fttr Thiorcjiemie. 1880, p. 418. 
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under definite conditions of diet, exercise, etc. Nitrogenous equi¬ 
librium was established prior to the experiment, and the following 
daily diet was strictly adhered to throughout the entire period. 

880 grams meat (beef). 


840 

“ potatoes. 

227 

“ wheat bread. 

108 

“ oat meal (steamed). 

28 

“ sugar. 

42 

44 butter. 

120 

44 milk. 

1040 

44 water. 


In this experiment, nitrogenous nietabolism was measured by deter¬ 
mining the urea and uric acid contained in the daily excretion, instead 
of determining the total nitrogen. This was done in order to ascer¬ 
tain whether the drug has any special action on the excretion of uric 
acid. Urea was determined by Liebig’s method, as modified by 
Pfltigcr.* Chlorine was previously determined by fusion with potas¬ 
sium nitrate and titration with silver nitrate in the usual manner, and 
then removed from the solution to be tested for urea, by a standard 
silver solution. Uric acid was determined by Salkowski’s method, 
and phosphoric acid by titration with a standard uranium solution. 

The accompanying tables give the results of the daily analyses. 
From these it is evident that under the conditions of this experiment, 
antipyrin has a decided inhibitory action on the proteid metabolism 
of the healthy human organism, as shown by the diminished excre¬ 
tion of urea and uric acid when the drug is taken. Antipyrin also 
tends to diminish the volume of the urinary secretion, this action 
being very marked in the second series, where comparatively large 
amounts of antipyrin were administered. As regards the excretion 
of phosphoric acid aud of chlorine, nothing detiuite can be said. The 
more important changes produced by the antipyrin are shown in the 


following table of average daily 

results. 





Urea. 

Uric acid. 

Total IVb. 

Volume. 

Sp.tlr. 


grams 

gram. 

grams. 

c. c. 

Normal period.. 

41*800 

0-580 

:MH5 

951 

1028 

First antipyrin period.... 

88*875 

0*550 

8*026 

848 

1029 

First after period. 

42*080 

0*575 

2*929 

929 

1028 

Second antipyrin periods. 

40*854 

0*472 

2*941 

822 

1081 

Second after period. 

44*220 

0*587 

2*928 

957 

1028 


* Pflttgor’s Archiv ftir Physiologic, vol. xxi, p. 248. 
Trawl Cork. Acau., Vol, Till, 


7 


N T OV., 1888 






Urine.—Without Antipyrlv. 
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Since this work was finished we have seen an interesting paper 
by Dr. Kumagawa* on the action of certain antipyretics on proteid 
metabolism, in which is given the results of an experiment with 
antipyrin on the excretion of nitrogen and uric acid, in the case of a 
dog of 20 kilos, weight in a condition of nitrogenous equilibrium. 

In this experiment, Dr. Kumagawa found that even large doses of 
antipyrin (51 grams in 10 days) produced no change whatever in the 
excretion of nitrogen (determined by the Kjeldahl method), but that 
there was a very noticeable increase in the excretion of uric acid 
(determined by Salkowski’s method), amounting on an average to 05 
per cent, above the normal excretion. These results stand in direct 
opposition to what we have found with somewhat smaller doses, in 
experimenting on the human organism. Whether the explanation 
of this difference is to be found in the different nature of the two 
organisms experimented with we cannot now say, but we hope at a 
later date to explain this apparently divergent action. 


IV. The influence of antifehrin from experiments made by II. C. 

Taylor , Ph . B . 

Antifehrin or acetanilide, which has recently come into use as an 
antipyretic, as a nervine and antiseptic, has been the subject of many 
clinical observations but has not as yet, so far as we know, been 
experimented with to ascertain its influence on proteid metabolism. 
We have endeavored, therefore, to ascertain the influence of this new 
antipyretic on the nutrition of the healthy human organism, believing 
that such results may possibly be of greater value than those ob¬ 
tained by experimenting on animals. At the same time it is to be 
borne in mind, that an antipyretic especially may produce an efleet 
upon the healthy organism quite different from that which the same 
doses would produce on an organism rendered perhaps more sus¬ 
ceptible by disease, as in fever. The experiment was therefore con¬ 
ducted upon the person of a young rnan of 04 kilos, body weight, 
brought into a condition of nitrogenous equilibrium and maintained 
throughout the experiment upon a weighed diet of known composi¬ 
tion. For reasons already given, the excretion of nitrogenous matter 
was measured by determining in the 24 hours’ urine the amount of 
urea and uric acid, using the methods employed in one of the pre¬ 
ceding experiments. Sulphur, phosphorus and chlorine were also 

# Ueber die Wirkung oinlger antipyretifleher Mifctel anf den EiweiSHumsatz im 
Organismus. Virchow’* Arohiv, Band cxiii, p. 102. 
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determined each day by methods already indicated. After nitrogen¬ 
ous equilibrium had been established, and the urine analyzed for ten 
consecutive days, antifebrin was administered daily in divided doses, 
at a time not to interfere with digestion, tor a period of nine days. 
The daily dose was gradually increased until at last there was a 
slight approach to cyanosis. In all, 13*3 grams or 205 grains of the 
antipyretic were taken. No disagreeable symptoms were experienced, 
but there was a very noticeable lividity of countenance with a de¬ 
cided blueness of the lips, and a slight darkening of the skiu near the 
cheek bones. 

The initial daily dose was 0*4 of a gram or a little over 6 grains, 
aud was rapidly increased to 2’fl grams or 40 grains per day, given in 
three doses. There are, to bo sure, many cases recorded where 
apparently smaller doses have led to serious results, but careful 
watching failed to show any symptoms whatever even suggestive of 
any disagreeable action on the digestive system, the circulation or 
respiration. Weinstein, indeed, has said that persons not Buf¬ 
fering from fever may take antifebrin for weeks together without 
any effect on the circulation, while according to Ilerczel the long- 
continued administration of antifebrin, thirty to forty-five grains 
daily for six weeks, may lead to what be terms aniline anaemia with 
solution ami decomposition of the hemoglobin of the blood. In 
fact, the lattei observer considers that aniline is set free from the 
acetanilide and that the decomposition of the blood-coloring matter 
is due to this cause. Whether this is the cause of the cyanosis so 
often spoken of in connection with this drug is uncertain. 

In the second antifebrin period, 13-9 grams or 214 grains of the 
drug were taken in seven days, accompanied at the close with the 
same approach to cyanosis as before. 

Examination of the analytical results shows plainly that under 
the conditions of this experiment the excretion of uroa is not very 
greatly affected. There is, however, in both antifebrin periods a 
slight increase, indicating increased protend metabolism under the 
influence* of the drug. This increased excretion of urea is more 
apparent in the individual results than in the average of the series. 
Thus, in the normal urine it is to be noticed that the daily excretion 
of urea never exceeded 34*5 grams, whilo in the first antifebrin period, 
on the days when the largest doses of acetanilide were taken, the 
excretion of urea amounted to 35-37 grams, and in the after period 
quickly fell to about 83 grams j>er day. The same peculiarity is 
also noticeable, to a loss extent, in the second antifebrin period. 
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Average 1017 1176 33-536 0 740 1-249 0-948 
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Average' 1016 1384 33.804 0-634 1-2*2 0-935 4-375 




Antipyrin f and A nt\febrin on Proteid Metabolum 



tRAim. Conj8, A?ax>., Tot. vm 


Nov, 1888. 


1015 1531 I 33 739 0*7<M 1404 0*967 




Date. Reaction Sp Or. t'rea Fnc acid 1 Sulphur. Phosphorus \ Chlorine. 
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* 

We must conclude, therefore, that acetanilide tends to increase some¬ 
what the excretion of urea, but that with such doses as we have em¬ 
ployed the increase in proteid metabolism cannot be great. This is 
further indicated by the lack of any corresponding change in the 
excretion of sulphur. 

The excretion of .phosphorus is also unaffected by antifebrin. 

On the excretion of uric acid, however, our results indicate a 
special inhibitory influence. This is quite apparent both in the 
averages of the different series and in the individual results, and, if 
correct, would appear to be the most marked characteristic of 
antifebrin, so far as its influence on proteid metabolism is concerned. 
Various observers have stated that antifebrin acts as a diuretic, 
others that it decreases the secretion of water, and while doubtless 
both results have been seen to follow its administration in diseased 
conditions of the system, our experiment on a healthy man gives no 
evidence of any action of this kind. 

Since the foregoing was written we have seen the results of 
Kumagawa’s* experiment with antifebrin on a dog, from which he 
concludes that acetanilide taken in small doses (2-3 grams per day) 
does not give rise to any appreciable increase in the decomposition of 
proteid matter, but that larger doses (4-5 grams per day) cause a very 
marked increase, as indicated by the increased excretion of nitrogen. 
Such doses are, however, as Kumagawa himself admits, too birge, 
especially when given to a moderate sized dog, to have the results of 
any practical value. Lepine,f too, experimenting on a hungry dog, 
thought he found an increase in the excretion of nitrogen after giv¬ 
ing two doses ol‘ one and two grams of antifebrin. Further, Adernski} 
is quoted as considering that urea is increased, but the total quan¬ 
tity of nitrogen decreased by antifebrin. Bokai, that the amount of 
nitrogen is diminished and Berezooski that the urea decreases with 
the fall of temperature. Whether these latter views are founded on 
actual experiments or are mere conjecture I do not know. 

According to Jaffe and Hilbert,^ rabbits fed upon antifebrin excrete 
it mainly as paramldophonol-sulphuric acid, and Kumagawa has like¬ 
wise found, in the case of a dog, that neither acetanilide nor aniline 
appear in the urine, but that the antifebrin is excreted mainly as 
paramidophenpl united to sulphuric acid. 

* Virchow’s Arohiv. Band oxUi, p. 171. 

f See Sftlkowftki’* Bemerkung in Virohow’s Arebi?, Band cxiii, p. 394. 

} See Bapert on Antifebrin in the Therapeutic Gazette, vol. xii, p. 671. 

g Zeltsohrlft fftr physkriogisehe chemio, xii, p. 307. 



IV.~~ThK INFINITE NCR ok SEVERAL NEW THERAPEUTIC AGENTS ON 
AMYLOLYTIC AND PROTEOLYTIC ACTION. BV R. H. ChJTTEN- 

den and C. W. Stewart, Ph.B. 

In view of the pronounced action of a number of newly discovered 
therapeutic agents on metabolism, we have deemed it of importance 
to widen our knowledge regarding their physiological action by 
attempting a study of their behavior towards the amylolytic and 
proteolytic ferments, with the hope of gaining some insight into 
their influence on normal digestion 

The methods employed were similar to those used in previous ex¬ 
periments of this kind,'* 1 in which the action of varying percentages 
of the drug were determined quantitatively. 

Influence on amylolytic action . 

As amylolytic ferment, human mixed saliva was employed, Altered 
and carefully neutralized, and then diluted with distilled water in the 
proportion of l to 0. The experiments were made in series, in which 
one digestion of each series served as a control for comparison. The 
volume of each digestive mixture was 100 c. C., in which was present 
1 gram of perfectly neutral potato starch previously boiled with a 
portion of the water, 10 o, c. of diluted neutral saliva and a given 
quantity of the substance to be experimented with. The mixtures 
were warmed at 40* C. for thirty minutes, after which further action 
of the ferment was stopped by heating the solution to boiling. The 
extent of amylolytic action was then ascertained, by determining in 
one-fourth of the solution the amount of reducing substances by 
Allihn’s gravimetric raethod.f For the sake of convenience, the 
total amount of reducing substance was calculated as dextrose, from 
which in turn was calculated the percentage of starch converted. 

Antipyrin, 

With this new antipyretic, several series of experiments with small 
percentage* Were made which fchow clearly that the substance is 

4 Studies from the laboratory of Physiologies! Chemistry, Tale University, tola i 
and ii. 4 

f Zeitaohrlft flir aualytisohs chemio, sail, p. 446. 
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Without any appreciable Influence, When present in larger percent¬ 
ages, the drug was found to have a slight inhibitory influence on 
amylolytic action, as the following series of experiments show : 


Percent of 

Total amount of 

Start b 

Relative 

Antipyrin 

reducing imbalance* 

converted 

amylolytic action 

0 

0*3446 gram 

3101 per cent 

100*0 

06 

0*3446 

31 01 

100 0 

to 

0*3424 

30*82 

99 1 

30 

# 0 3278 

29 50 

95*1 

50 

0 3112 

28 01 

916 


Coppola,* in studying the physiological action oi antipyrin, found 
that three per cent, ol the substance did not hinder the inversion of 
cane sugar by yeast, but did prevent alcoholic fermentation. Fur¬ 
ther, that the same percentage hindered slightly the action of malt 
diastase on starch, and had a decided inhibitory influence on the 
alkaline fermentation of urine. 

A ntifebrin . 

Owiug to the comparative insolubility of antifebrin or acetanilide 
in water, large percentages could not be employed. Such as were 
used, however, clearly show that this antipyretic has little influence 
on amylolytic action. 


Percent of 
Antifebrin 

Total amount ol 
reducing unbalance* 

bturcli 

converted 

Relative 

amvlolytlc action 

0 

0 3604 Krum 

32 44 per cont. 

100 0 

0 10 

0*3600 

32 40 

99 9 

0 26 

0*3638 

32 111 

100 8 

0*60 

0*3560 

32 00 

98*6 

0 

0 3382 

30 4 4 

100 0 

2*0 

0 3298 

29 68 

97 6 


In this connection, it is interesting to notice that Kumagawa* has 
found antifebrin to have a strong antiseptic action on the putrefac¬ 
tive processes of the intestinal canal, and Van Seer has observed that 
milk does not undergo fermentation if saturated with it, and also 
that it will prevent albumin becoming putrid f 

Urethan. 

With ethyburethan, two series of experiments were tried, with the 
following results : 

# Jaliresbericht fQr Thiorehemie. 1885, p. 98 
f Virchow's Arcbiv, Band cami, p. 181. 

| See The Therapeutic Gawtte, rol. xn, p. 666. 
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Percent of 
tTrethan 

Total amount of 
reducing Imbalances 

Starch 

converted 

Relative 

amylolytic action, 

0 

0 3382 gram 

30*44 per cent 100*0 

0*5 

0 3550 

31 95 

104*6 

0 

0-3402 

30 62 

1000 

20 

0*3446 

3J 01 

101 3 

3 0 

0 3352 

30 J 7 

98-5 

5*0 

0 3268 

29 40 

96*0 

Here, there 

is noticeable, with the 

smaller 

percentages, a slight 

stimulation of amylolytic action, but it 

is not sufficiently large to be 


very marked. 


Paraldehyde . 

This substance shows very strong inhibitory action, even 0*5 percent, 
diminishing the amount of starch converted by 30 per cent. It must 
be remembered, however, that the aldehyde is only slightly soluble 
in water, and that it is more or less volatile. The experiments were 
conducted in small flasks and the aldehyde kept more or less emul- 
sionized with the aqueous solution by shaking the mixtures, but ob¬ 
viously the percentages given can only approximately represent the 
amount actually taking part in the reaction. 

Following are the results of two series of experiments: 


Per < ent <»t 
Paraldehyde. 

total amount of 
reducing Huhstnneea 

Starch 
< ouverted 

Relative 

amylolytic action 

0 

0 3554 pfram 

31 98 poi cent 

100*0 

0 l 

ft 3534 

31 81 

98*5 

0 2 

0 3528 

31 75 

99*3 

0 5 

0 2468 

22 21 

69 5 

1 0 

0 1066 

9 59 

30*0 

0 

0 3554 

31 98 

100 0 

0 8 

0*1392 

1252 

39*1 

1 0 

0 0948 

8 53 

26*6 

1 5 

0 0620 

5 58 

14*3 

2-0 

0 0446 

4*01 

12*5 


T/t a 11 in Sulph ate. 

This salt has a more marked influence on the amylolytic action of 
saliva than any of the preceding substances. Very small percentages 
have a noticeable stimulating action, while the presence of 0*2 per 
cent, of the salt almost entirely stops the action of the ferment The 
results of the following two series show one or two stpall points of 
difference, but in the main they point to the same general action. 
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Per cent, of 
TtMtUIn Sulphate. 

Total amount of 
reducing aubBtanceH. 

Starch 

convened. 

Relative 

nmvlolvtlc fiction. 

0 

0*3534 gram. 

31*81 pel cent. 

100*0 

0025 

0*3048 

32*83 

103 2 

0050 

0*3810 

34*30 

1080 

0*100 

0*3640 

31-80 

100 1 

0*200 

0 0690 

0*21 

19 5 

0*300 

trace. 



0 

0-3652 

32*80 

100*0 

0025 

# 0-3798 

3418 

104*0 

0*050 

0*3872 

34 89 

100 1 

0 080 

0-3812 

34*81 

105-9 

0*10 

0-3148 

28*33 

80-2 


Caffe in and 77iein. 


These two closely related alkaloids were found to have only a 
slight action on the amylolytie ferment, producing when present in 
considerable amount a slight diminution in the amount of starch con¬ 
verted. With two per cent, of the alkaloids, the following results 


were obtained: 




Per cent, of 

Total amount of 

Starch 

Relative 

alkaloid. 

reducing substance*. 

converted. 

atnjlolytie action 

0 

0 3620 gram. 

32*57 pur eeut. 

100 0 

2 0 Oafleiti. 

0*3342 

30 08 

92*4 

0 

03664 

32*97 

100*0 

0*2 Them. 

0-3440 

30*90 

93*9 


Influence on proteolytic action . 



The influenoe of the above therapeutic agents on the proteolytic 
action of pepsin-hydrochloric acid was determined, as in preceding 
work ot this kind,* by ascertaining the amount of fibrin digested or 
dissolved in a given time, by a definite volume of standard, artificial 
gastric juice, in the presence of varying amounts of the substances to 
be tested. The gastric juice was made by dissolving 10 c. e. of a 
glycerin extract of pepsin in one litre of 0*2 per cent, hydrochloric 
acid. The volume of each digestive mixture was 50 c. c., composed 
of 25 c. c. of the above mentioned artificial gastric juice, and 25 c. c. 
of 0*2 per cent, hydrochloric acid containing the desired amounts of 
the mibst&noes to be tested. The proteid material consisted of puri¬ 
fied fibrin, coarsely powdered and dried at 110° C. One gram of 
fibrin was used in each experiment. The digestive mixtures were 
wftrnDed at 40° C. for a certain length of time, usually two hours, 

# Studies from the laboratory of Physiological Oboraistry of Ynlo UruverKity, vols. 
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after which further proteolytic action was stopped by heating the 
mixtures to boiling. The undissolved residues were then collected 
on dried, weighed filters, washed thoroughly with boiling water, and 
finally dried at 110° C. until of constant weight. The amount of 
fibrin dissolved is taken as a measure of proteolytic action. 

Following are the results obtained with the various substances 
tested: 


Antipyrin. 


Per cent, of 

Anti pyrin. 

Undiluted 

residue. 

Fibrin 

digested. 

Hol«UV« 

proteolytic action. 

0 

0*507 grain. 

49*3 por emit. 

100*0 

0-2 

0*522 

47*8 

96*0 

0*6 

0*673 

42*7 

86*6 

10 

0*088 

31*2 

63*3 


Longer time at 40° 0. 


0 

0*143 

85*7 

100*0 

0-6 

0*213 

78*7 

91*8 

3*0 

0*964 

3*6 

4*2 

6*0 

1*008 

0 

0 


Antifebrin 

. 


Per cent, ol 
Antlfebrin 

Undigested 

residue. 

Fibrin 

digested. 

Relative 

proteolytic action 

0 

0*129 gram. 

87 1 per cent. 

100*0 

01 

0*145 

85*5 

98*1 

02 

0*166 

83*4 

95*8 

06 

0*212 

78*8* 

90*6 

1-5 

0*371 

62*9 

72*2 


Urethan, 


V 

Per cent, of 
Uretben. 

V u digested 
residue. 

Fibrin 

digested. 

Relative 

proteolytic action, 

0 

0*148 gram. 

86*2 per cent. 

lttyO 

02 

0 138 

86*2 

101*2 

10 

0*171 

82*9 

97*2 

30 

0*224 

77*6 

90*9 

50 

0*240 

70*0 

80*4 


Paraldehyde. 


Per cent of 
FftnUdefcyd*. 

Undigested 

residue. 

Fibrin 

digested. 

Relative 

proteolytic action. 

0 

0*263 gram. 

78*7 per cent. 

AOO’O 

006 

0*219 

78*1 

105*0 

010 

0*246 

75*4 

102:3 

0*30 

0*266 

74*5 

101*1 

100 

0*264 

73*6 

00*9 

2-00 

0*269 

73'1 

.19* 
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TfialHn sulphate. 


Par cent, of 

Ttiallln sulphate. 

UndtgeHled 

residue. 

Fibrin 

dlKcated. 

Relative 

proteolytic action. 

0 

0*370 gram. 

02*1 per cunt. 

100*0 

005 

0*243 

75*7 

121*9 

0*10 

0*327 

G7 3 

108*4 

0*30 

0*395 

r.o-5 

97*4 


Thein and Caffein. 


Per cent, of 
alkaloid 

Uudlnestad 

residue. 

Fibrin 

digested. 

Relative 

proteolytic action 

0 

0*105 gram. 

89*5 per cent. 

100*0 

1 *0 Thein. 

0*252 

74*8 

84*7 

4*0 “ 

0*179 

K2T 

91*8 

4*0 Caffein. 

0*584 

41*0 

40*5 


These results show that antipyrin has a decided inhibitory influ¬ 
ence on the action of the proteolytic ferment, and that when present 
to the extent of 3*0 per cent, it practically stops all digestive action. 
Antifebrin has also an inhibitory action, perhaps equal to that of anti¬ 
pyrin, but owing to its greater insolubility in acid fluids large per¬ 
centages of the substance could not be tested. 

Urethan has only a slight retarding action, even when present to 
the extent of 5 per cent. 

Paraldehyde and thallin sulphate both show a very decided stimu¬ 
lating action when small fractions of one per cent, are present, the lat¬ 
ter, particularly, causing a much larger amount of fibrin to be di¬ 
gested than in the control experiment. 

Thein and caffein both show an inhibitory influence on the ferment, 
that of caffein being much greater than that of thein. 

On the proteolytic action of trypsin in an alkaline solution, two 
substances only were tested, antifebrin and paraldehyde. The ex¬ 
periments were conducted in the same manner as with pepsin-hydro- 
chlorio acid, except that a solution of trypsiu in 0*3 per cent, sodium 
carbonate was employed in place of the pepsin-acid, and the mixture 
wanned for a longer time at 40° C. Following are the results ob¬ 
tained, showing a much more pronounced inhibitory action on this 
ferment than on pepsin. 


Per cent, of 
aubatanoa. 

UndUfestfid 

rctlduc. 

Flhtin 
d life# ted. 

Relative 

proteoh tic action, 

0 

0*159 gram. 

84*1 percent. 

100 0 

0*2 antifebrin. 

0*368 

63*2 

75*1 

1*0 

0*741 

26*9 

30*8 

0*2 paraldehyde. 

0*368 

63*2 

76*1 

20 

0*60 

4*1 

4*9 
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V,— Cahkoskh, C 1 a h ici n Dyhpeptonk, ami ( , askin Peptone. By 
H. II. OhutivNdlv, 

In a previous paper on “Casein and its Primary Cleavage Pro¬ 
ducts,”* the writer expressed the intention of continuing the study of 
the caseoses formed in pepsin digestion, and also of studying pure 
casein peptone and the so-called casein dyspeplone In the fulfillment 
of this intention, experiments upon these subjects have been carried 
on in this laboratory during the past two years, with tin* aid of sev¬ 
eral co-workers, and the results arc here presented collectively. 

1.- ('asein i)yspeptone ;—from experiments by L. A. ('otnu'r* Ph.B.* and 
(\ A. Tuttle , Ph B 

When casein is exposed to tbe action of pepsin-hydrochloric acid 
at C., or even at ordinary temperatures, it is decomposed, as is 
well known, into soluble caseoses and peptone. In every snob diges¬ 
tion, however, there always remains a certain amount of an insoluble 
pasty, grayish white substance, which apparently is not. susceptible 
to the further action of gastric juice, no matter how long continued. 
This insoluble substance, which is noticeable to a greater or less extent 
in the pepsin digestion of all proteids, but particularly so with casein, 
and which received from Meissner the name of dyspeplone, was 
examined somewhat carefully by Lubavin in JH7o,f who described 
some of its properties. Ife considered this casein dyspeptone as a 
mixture of two distinct bodies, separable from each other by the 
action of sodium carbonate. Substance .4, that portion of the dys- 
peptone soluble in sodium carbonate, was described by Lubavin as a 
body containing 4*6 per cent, of phosphorus, 13*H per cent, of nitro¬ 
gen, 4H*5 per cent, of carbon and no sulphur, corresponding to the 
formula C„IT 4 ,N c PO M . Substance /?, insoluble in Rodiuin carbonate, 
was slowly soluble in sodium hydroxide, contained sulphur, but only 
a small trace of phosphorus and evidently contained more or less 

* Chittenden and Paintor. Studios from Laboratory of Physiological Chemistry 
Yale University, vol. ii,, p. 1GG. 
f Koppo-Seyler. Med. (’hem, ITntersuobimgen, p. 48!i. 



Chittenden — Caseoses, (Jaw in Dyxprpttnn , and Casein Peptone. 6 7 


admixture of fat. Judging from the description, substance A must 
have been an acid compound of the body studied, mixed with more 
or lens undigested casein ; while substance B was doubtless a mixture 
of fat and the body A. However this may be, our results show 
conclusively that no body having the formula asciibed by Lubavin 
to his substance A , can be sepaiated from the undigestible residue 
of casein in pepsin-liydiochlorie arid. 

In all of the experiments to he described, the casein employed was 
freshly prepared from skim milk by precipitating the greatly diluted 
fluid with dilute acetic acid, washing thoroughly with water, redis¬ 
solving the precipitate in watei containing a trace of ammonia and 
reprecipitating, repeating this operation throe or four times. 

In subjecting casein to the action of artificial gastric juice the con¬ 
ditions wen* varied more or leys in the individual experiments, so 
that if the so-called dyspcptotie be a mixture of two or more sub¬ 
stances, tin* varying conditions under which the digestions wore 
made might so change tin nature <>f the mixture, that on analysis, it 
would become apparent. 


Digest)ini A. 

The casein from five gallons of milk was placed in four litres of 
04 per cent, hydroehlonc acid and warmed to 40° (\ To this was 
added 200 c. e. of a diahzcd pepsin solution, prepared from a glyo 
erin extract of the ferment, and the mixture kept at 40-4,' >° (3. for 
forty-eight hours. At the end of this time there was still a compara¬ 
tively large mass of gelatinous matter undissolved, composed in part, 
no doubt, of swollen casein. The entire mixture was then diluted con¬ 
siderably with water and treated with dilute alkali to near neutraliza 
lion, leaving the fluid, howevei, distinctly acid. 'Flic undigested 
matter was then filtered off and washed thoroughly with water. This 
partial-neutralization of the digestive mixture was found necessary, 
owing to the extreme slowness with which the acid fluid filtered. 
The undigested matter was again warmed at 40 r C. for forty-eight 
hours, with four litres of a much more vigorous pepsin mixture con¬ 
taining 0*4 per cent, hydrochloric acid. The residue still undissolved 
was filtered off and washed with water. The acid filtrate gave no 
precipitate whatever on neutralization, A third time the undigested 
matter was warmed at 40° (\ for sixty hours, with tour litres of a still 
stronger artificial gastric juice. The quantity of insoluble matter did 
not appear to be diminished at all by this third treatment with pep¬ 
sin and acid. The substance was thereupon filtered from the acid 
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fluid, and washed with water until the washings gave no motion for 
chlorides. It was then treated in the cold with one litre of one per 
cent, sodium carbonate, in which it appeared to dissolve completely. 
On filtration there appeared a small whitish residue, which on treat¬ 
ment with ether, dissolved in great part, thus showing its fatty 
nature. There remained, however, a very small residue of a heavy, 
brownish substance too small in quantity to be considered other than 
as an impurity. On adding dilute hydrochloric acid to the alkaline 
fluid, no precipitate was obtained until the fluid was made distinctly 
acid, when the dyspeptone was thrown down as a heavy floooulent 
precipitate. In the filtrate, the biuret and Millon’s test showed only 
a faint trace of an albuminous body. The precipitate of dyspeptone 
was washed with water until the washings gave no reaction with 
silver nitrate, after which it was dissolved in one per cent, sodium 
carbonate, the fluid made exactly neutral with dilute hydrochloric 
acid, thymolized, and then dialyzed in running water until all chlo¬ 
ride was removed from the fluid. 

The neutral fluid of dyspeptone so obtained, was concentrated to a 
thick syrup on the water-bath, and then while still warm, it was 
treated with 05 per cent, alcohol and a little absolute alcohol. 
A moderately heavy precipitate of dyspeptone resulted, but appar¬ 
ently not ail of tbe substance was precipitated. On standing for 
forty-eight hours, the fluid was found in a thick, gelatinous condition. 
The coagulurn was insoluble in 95 per cent, alcohol, but readily and 
completely soluble in water. It was therefore washed thoroughly 
with alcohol, allowed to stand under absolute alcohol for several 
days, then treated with cold ether, after which it was dried, pow¬ 
dered and placed in a fat extractor and extracted with boiling ether 
as long as any fatly matter was dissolved, a process which took sev¬ 
eral days. About nine grams of the pure, dry substance wore 
obtained. 

A portion was then dried at 110° C\ until of oonstant weight, 
for analysis. Its composition is shown in the accompanying table. 

The methods of analysis employed were tbe same as those previ¬ 
ously described. Phosphorus was determined by fusing the sub¬ 
stance in a silver crucible with potassium hydroxide and potassium 
nitrate, acidifying the mixture with nitric acid, evaporating to dry¬ 
ness, dissolving the residue in water aoidified with nitrio acid and 
precipitation of the phosphoric acid, first with rnolybdic solution, and 
lastly with magnesia mixture and final weighing of the phosphorus 
as magnesium pyrophosphate. 



o 



a •* w a 
£§ + a 
^•c 2= “ 

bO 3 O 

3 


1 a 

Jfc 


? I 

£ S 

pjo 





PC w* 

















70 Chittenden — Caseoses, Casein Dyspeptone, and Casein Peptone . 

It is to be seen from the table of analytical results that the total 
phosphorus is exactly equal to the phosphorus of the ash. The ash, 
as examination showed, was composed almost entirely of calcium 
phosphate with a trace of iron. There was no calcium sulphate. 
Taking the percentage of phosphorus at the highest figure, viz: 2*67, 
and calculating it to calcium phosphate (\(Po 4 ) a , it would be equal 
to 13*3 per cent, of calcium phosphate, or within 0*3 per cent, of the 
ash found, lienee, if would appear that the phosphorus present in 
the substance probably existed there' wholly as calcium phosphate. 

Digestion li . 

A quantity of* pure casein, equal in amount to that used in digestion 
A, was warmed at 40° l 1 . with seven litres of 0*4 per cent, hydro¬ 
chloric acid, to which a quantity of purified and vigorous pepsin solu¬ 
tion was added. After being kept at 40° O. for fifty hours, two 
litres more of 0*4 per cent, hydrochloric acid, togethor with some 
pepsin solution, were added and the mixture warmed at 40° (\ for 
two days more, after which it was diluted with water and the undi¬ 
gested residue allowed to settle out. The supernatant fluid was 
syphoned oft’ the residue washed by decantation and then again 
treated at 40° 0. with five litres of an active pepsin-hydrochloric acid 
solution for four days. The residue still undigested was filtered oft*, 
washed with water, dissolved in one per cent, sodium carbonate solu¬ 
tion and the alkaline fluid filtered from the small ^mount of undis¬ 
solved matter. From this fluid, the dyspeptone was precipitated by 
hydrochloric acid, the acid compound washed thoroughly with water, 
after which it was warmed at 40° O. for forty-eight hours with 3200 
e. e. of 0*2 per cent, hydrochloric acid, and 50 c. c. of a strong pepsin 
solution. The undigested residue, after being thoroughly washed, 
was dissolved in 800 e. c. of one per cent, sodium carbonate, the solu¬ 
tion exactly neutralized with hydrochloric acid and dialyzed until 
chlorides were entirely removed. The clear aqueous soliUion was 
evaporated to a syrup and the dyspeptone precipitated with alcohol, 
after which it was treated exactly as preparation A . 0*5 grams 
of pure, dried substance were obtained. 

For analysis, the dyspeptone was dried at 110° C. until of constant 
weight. The analytical results arc shown in the accompanying 
table. 

The ash which was larger than in the first preparation, contained 
no sulphate whatover, but was composed in great part of calcium 
nhosnhate. 
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Digestions C and D. 

These digestions were conducted in much the same manner as the 
preceding. In C\ the casein was first subjected to the action of four 
litres of vigorous, but purified, artificial gastric juice containing 0*4 
per cent, acid, for four consecutive days. The undigested residue 
was then filtered off, washed, and again treated with a vigorous pep¬ 
sin-acid mixture for three days longei, in both cases at 40° C. The 
residue still undigested was washed thoroughly with water and then 
dissolved in one per cent, sodium carbonate, after which it was treated 
exactly as preparation A. 

In 7>, the casein was warmed for three days with six litres of a 
similar pepsin-acid mixture, when the undissolved residue, after being 
filtered and thoroughly washed, was dissolved in diluted sodium 
carbonate and icpreeipitated by dilute hydrochloric acid. Then, as 
in //, the washed precipitate was redigeated with a vigorous gastric 
juice for several days and the residue again dissolved, after thorough 
washing, in one per cent, sodium carbonate and tieated exactly as 
the preceding preparation. 

For analysis, both products were freed entirely from fat, and ulti¬ 
mately dried at 110° C., until of constant weight. Theii composition 
is shown in the accompanying tables. 

Three other distinct preparations of dyspeptone were made in man¬ 
ner similar to the preceding, except that in all, larger quantities of 
pepsin-hydrochloric acid were employed and the mixtures warmed 
for a longer time at 40° C. Thus in digestion E> 1502 grams of 
moist casein were warmed with 9*5 litres of 0*4 per cent, hydrochloric 
acid aud pepsin for two days, and the undigested residue again treated 
at 40 p C. with 3 litres of a like pepsin-acid for seven days, and finally 
treated a third time with pepsin and acid for four days, before solu¬ 
tion in sodium carbonate, etc. Likewise in digestion 6, 2000 grams 
of moist casein were warmed at 40° C. with 11 litres of 0*4 pUr cent, 
acid and pepsin for 21 days and the residue warmed again at 40° C f 
for several days, with a fresh pepsin-acid mixture, Ultimately, all of 
the three products were treated as previously described, and finally 
dried at 110° O. prior to analysis. The analytical results are shown 
in the accompanying tables. 
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Dyspeptone 11\ 


No, 

Sub¬ 

stance 

lifted. 

gram. 

11,0 

fouud. 

gram. 

H 

% 

oo„ 

found. 

gram 

C 

% 

j N foui 

I T 

o.c c c 

I 

id 

Prow 
hu re 

nun 

N 

Ash 

0burtd 

gram 

Afth 

a 

I 

0*7272 

0-8758 

5-74 

1 1528 

48-38 







II 

0*8740 

0-1927 

5-71 1 

0-5907 

43-17 




i 



III 

0-8177 


, 

. . 


84-06 

18*0 

759-0 

12*84 

l 


IV 

0-5570 

.... 

.... 


_ 

58 88 

12-2 

700-8 

12*01 

1 

... 

V 

0*8810 




... 



_ 


0*0490)14-94 

VI 

0-8880 


-1 

... 




; j 

i 

i 

0 0499|14*98 


Percentage composition of ash-free substance. 

A vpi age 

C 50*84 50-75 . .. fiO'XO 

H 6 75 072 . 6*7,? 

N . 1510 15*15 15 i: 


J)yspeptone F. 


1 Sub- 
No ] stance 
used 

1 gram 

..... . | 

| iuo 

found. 

gram 

u i 

1 - 

\ 

P<) i 

found. ’ 
gram 

C 

/O 

N four) 

1 

T 

° - r 

d | 

Pres- j N 
sure % 

mm 

Ash 

found 

gram 

l__ __ 

i 

1 Asli 

! * 

Ij 0*5875 

0-2887 

5*80 | 

s 0*8772 

44*50 

.... 

. 



Il| 0-5080 

0*8089 

5-98 

0*9817 ! 

! 44-08 

* t 


I 


IUj 0*4849 


„ 


1 

50-8 12*4 

7040 18*11 



IV, 0*4100 

.... 

. . 



44-7 | 18 0 

705*5 , 18 18 

_ 

_ 

V, 0-8988 


_ 


! 

1 

. 

0*0580 

18*01 

VI 0-4847 

.... 



i 

I 


0 0590 

13 59 


Percentage composition of ash-free substance. 

Average 

C 51*50 51*70 . ... 51 60 

H 6-78 6 87 ... ... o s;y 

N _ 15-17 15 21 /5 19 


Dyspeptone G. 


No. 

Sub> 
stance 
used 
• gram 

H.O 

found 

gram 

n 

% 

! 

00* | 
found 
gram. 

0 

'/ 

N foun 

° c -V 

d. 

Plea¬ 

sure 

mm 

N 

1 Ash 

1 found 
gram 

1 

1 AhIj 

jt 


10-7545 

0*8915 

5-78 

1-2148 

48-90 

.. 



1 : 

_ 


II| 

0-4094 

0*9187 

5*79 

0-0604 

48-98 

«... 

_ . . 

. 




III, 

0-8268 


„ , ■ 



70-U 

18-H 

700*5 

18*50 



nr] 

j 0*7808 

.. 


... ! 


8H-8 

14-0 

780-8 

18-81 

- 1 

_ _ _ 

vj 

| 0*4850 

.... 

.... 


. 

. 

. . . - 

_ 


0-0553 13-66 

VI 

| 0*5054 

.... j 

* * 


. .. 

... 

.... 

... 

' 

0-0723113-76 

.. 


_„ . 



_ -- 

— ... _ 

— 



~ 



Percentage composition of ash-free substance. 

Average. 

0 00*55 50*44 .... .... 60*39 

H 0*01* 0*05 .... 6*63 

N .... .... 15-05 15*01 15*53 
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Table Showing the Average Composition of the Several Dysfrp- 

tonkb. 



A 

B. 

c. ! n 

t 

1 

E 

F. 

O. 

_ 

Casein * 

0. 

51*15 

51*07 

51-29 

51*82 

50-80 

51*60 

50-89 

58-80 

H . 

7*18 

7-41 

7-26 

7-44 

6 78 

6-88 

6-66 

707 

N 

15-16 

15*41 

15-28 

15-48 

15-12 

15*19 

15 58 

1591 

8. 

l 0-71 

0*71 

0-68 

0-78 

... 

! 

i 

0-89 

P. 

' 0 

0 

0 

0 

... 

-- 

i 

0-87 

0. 

25*80 

25*40 

25-54 

24*48 

1 

s J 


i 

32 08 

Ash . 

18 67 j 

15-41 

12-48 

' 14*19 

, 

14-96 

1 

18-6(1 ' 13-71 

1 

0-98 


It is evident from the more complete analyses of the first four 
products, that the dyspeptone as prepared by us contains essentially 
the same percentage of sulphur as the original casein; further, that 
instead of being a phosphorized compound, it apparently contains no 
phosphorus whatever, other than that combined with calcium. Very 
noticeable, is the large percentage of ash in all of the preparations. 
This we were not able to materially reduce by any process of purifica¬ 
tion, and as the ash of the original casein, like that of the dys¬ 
peptone, was composed almost wholly of calcium phosphate, it W'Ould 
appear as if all of the phosphate lrom the mother substance had 
attached itself to the dyspeptone. 

In their content of carbon, all of the seven preparations show a very 
close agreement, while they differ from casein by containing two per 
cent, loss carbon. The nitrogen of the dyspeptone is, likewise, a little 
less than that of casein, while the individual preparations show 
throughout a very close agreement in their content of this element. 
In composition, therefore, all of the seven preparations, although rep¬ 
resenting considerable variation in the method of production, sbdw a 
sufficiently close agreement to indicate their identity. Compared 
with casein, the lower percentage of carbon would point to their 
production by hydration, and it would appear from the analytical 
data that the so-called casein dyspeptone, formed by gastric digestion* 
is a mixture of calcium phosphate with a hydration product of casein, 
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the hydrochloric acid compound of which is insoluble in water and 
dilute acid. The dyspeptone itself is quite readily soluble iri cold 
water, the solution remaining unchanged on boiling. 

Following are some of the reactions of dyspeptone. 

Addition of acetic acid to an aqueous solution of the substance 
produces a heavy white precipitate insoluble in moderate excess, but 
partially soluble in a large excess of the acid. On heating the strongly 
acid fluid, the precipitate dissolves completely and the fluid remains 
clear on cooling. Addition of potassium ferroeyanide to the cleai 
acid fluid gives only a slight turbidity. 

Dilute hydrochloric and sulphuric acid both give a heavy white 
precipitate, insoluble in slight excess of acid, but entirely soluble 
in a large excess on application o( heat. Even 0*2 percent, hydro¬ 
chloric acid precipitates the dyspeptoue completely. 

Dilute nitric acid, likewise, precipitates the dyspeptone, but the 
precipitate is far more soluble in excess of the acid. On wanning the 
acid solution, it quickly turns yellow, and with ammonia gives the 
orange yellow color of the x&nthoprotciu reaction. 

Cupric sulphate and potassium hydroxide give the violet color of 
the biuret reaction. 

Cupric sulphate and ferric chloride both give heavy precipitates, 
insoluble in excess. 

Potassium hydroxide and lead acetate give, on boiling, a distinct 
reaction for sulphur. 

Mercuric chloride, added in small quantity to a cold aqueous solu¬ 
tion of the dyspeptone, gives no precipitate, but when added in 
excess and the mixture is heated, a heavy white precipitate is formed, 
insoluble on cooling. 

The dyspeptone is precipitated by saturation of its aqueous solution 
with ammonium sulphate, but not by sodium chloride, even on heat 
ing. Addition of acetic acid, however, to the salt-saturated fluid 
gives the usual precipitate of dyspeptone. 

Casein antialbumid. 

On heating casein with sulphuric acid and water at 100° C., it is 
decomposed, as is well known, into soluble products and an insoluble 
antialbumid. We have found, however, that the antialbumid pre¬ 
pared in this manner is quite different in composition from the dys¬ 
peptoue formed in gastric digestion. In one experiment, where about 
two kilograms of pure, moist casein were heated with two litres of 
water and 100 grams of concentrated sulphuric acid for seven hours 
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at 100° and the residue so obtained treated again in a like man¬ 
ner with the same strength of acid, a comparatively large amount of 
casein antialbumid was obtained, which unlike the dyspeptone from 
a gastric digestion, was only slowly soluble in dilute sodium carbon* 
ate. Freed from any adhering soluble pioduets by treatment with 
several litres of a vigorous gastric juice lor two days at 40° C., it still* 
dissolved slowly in dilute sodium carbonate. By long contact with 
a one per cent, solution of the alkaline carbonate it finally dissolved, 
leaviug but a small residue. From this solution, the antialbumid 
was reprecipitated by hydrochloric acid, and after thorough washing 
with water, it was again dissolved in sodium carbonate, the fluid 
made exactly neutral and then dialyzed until all chloride was re¬ 
moved. After concentration of the fluid and precipitation with alco¬ 
hol, etc., the antialbumid was dried and analyzed. It contained 18 
per cent, of ash. The ash-free substance contained 54*4 per cent, of 
carbon, 0 8 per cent, of hydrogen, and 14*8 per cent, of nitrogen; 
showing thus a much higher percentage of carbon, and a lower per¬ 
centage of nitrogen than the dyspeptone formed by pepsin-hydro¬ 
chloric acid. 

Both casein antialbumid and dyspeptone are dissolved with more 
or less readiness by alkaline solution of trypsin and are converted 
by long warming at 4(P (\ into a peptone-like body, presumably 
antipeptone. 

II. (diseases from experiments by Charles Norris, Jr., Ph.B ., and 

C. A. Tuttle , Ph B . 

In a previous study of the caseoses formed in pepsin digestion,* wo 
were muoh impressed with the peculiar behavior of protocaseose 
towards acids. Unlike the proto bodies from other proteids pre¬ 
viously studied, aqueous solutions of the substance gave heavy pre¬ 
cipitates with dilute acids. Protocaseose, as then separated, was 
readily soluble in 0*4 per cent, hydrochloric acid, but addition of 
stronger acid invariably produced a decided precipitate, soluble, 
however, in a still larger excess of acid. This peculiarity rendered 
the protocaseose an object of some interest to us, and further study 
of the conditions favoring its formation in gastric digestion has 
shown us that, apparently, the nature of the body precipitated by 
saturation with salt, as well as the body precipitated by salt-satu¬ 
rated ficetic acid is modified by the strength of the pepsin solution, 

* Ohitfccadtm and Painter Studies from Laboratory of Physiological Chemistry, 
vot. u, p 195. 
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and the length of time the casein is subjected to the action of the 
ferment. In our earlier work with the proteoses, we deemed it es¬ 
sential in attempting a study of the primary products of proteolytic 
action to use as weak a ferment solution as possible, and to discon¬ 
tinue its action as soon as solution of the proteid was complete, in 
order that there might not be too great a loss through formation of 
peptone. Further study, however, especially by use of the am¬ 
monium sulphate reaction, has shown us that tlx* formation of pep¬ 
tone is a far less rapid process than generally supposed. Indeed, in the 
majority of artificial digestions with pepsin-hydrochloric acid, as or¬ 
dinarily conducted, the ammonium sulphate reaction will show the 
entire absence of peptone True peptone appears to be formed only 
by the action of a very vigorous pepsin mixture and that long con¬ 
tinued. 

In all of our previous experiments, the casein was either subjected 
to the action of a very weak pepsin mixture or else, in the use of a 
stronger ferment, exposed to its action for a few hours only. We 
now find that by using a far more vigorous pepsin mixture and by 
continuing its action for several days instead of hours, there is still 
not a trace of peptone to be found in the filtrate from the ammonium 
sulphate precipitate of the caucuses, lmt that the cabooses them¬ 
selves, particularly the pioto and deutcroeaseose, differ somewhat, 
both in composition and reactions from the products previously sep¬ 
arated. The discovery of this fact has led us to a further study of 
the casooses formed in pepsin digestion, by which we have been able 
in many ways to verify our former observations and at the same 
time extend our knowledge of these interesting primary cleavage 
products of casein. We have also extended our work by studying 
the easeoses formed through the action of trypsin, ami dilute sul¬ 
phuric acid. 

A . Caseosts form ed by peps in-hydroeh foric ac i< /. 

In all of these experiments the pepsin mixture was ver> powei- 
ful, and was especially prepared to insure freedom fiorn both albu- 
raoses and peptone.* Tho casein was, likewise, thoroughly pure, 
having been freshly prepared from skiny milk by precipitation 
with 0’2 per cent, hydrochloric acid, and reprecipitation three oi four 
times after solution in ammoniacal water. 

# Studien from tho Laboratory of Physiological Chemistry, vol. n, |> Id h 
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Digestion A . 

Nearly 2 kilos. of moist casein were warmed at 40° U. for a 
little more than two days, with 10 litres of 0*4 per cent, hydro¬ 
chloric acid containing sufficient of the pepsin mixture to insure vig¬ 
orous action. After partial neutralization of the acid, the clear fluid 
was Altered from the semi-gelatinous dyspeptone, made exaotly neu¬ 
tral with sodium hydroxide and then evaporated until moderately 
concentrated. On Altering the concentrated Auid through paper, a 
small residue remained, somewhat gummy, insoluble in dilute acid, 
but readily soluble in dilute sodium carbonate, from which it was 
precipitated by either hydrochloric or acetic acid. The amount was 
too small for study, but it seemed to resemble in reactions casein 
dyspeptone. 

The neutral Auid containing the caseoses gave no precipitate 
whatever on addition of ()*t per cent, hydrochloric acid or even 
stronger acid, and in this respect differs from the earlier diges¬ 
tions in which the ferment action was continued for a short time 
only. With dilute acetic acid, however, a slight turbidity was pro¬ 
duced, the amount of which was too small to admit of any study of 
its character. 

The caseoses were precipitated collectively in the form of a heavy 
gummy precipitate, by saturation of the neutral fluid with ammo¬ 
nium sulphate. On boiling the Altratc from this ammonium sulphate 
precipitate, a small quantity of a second gummy precipitate was 
obtained. In the Alt rate from this second precipitate, no trace of a 
peptone-like body could be discovered by any of the ordinary tests. 
Apparently only caseose bodies had been formed. 

The Arst and main ammonium sulphate precipitate, after being 
washed by trituration with a saturated solution of ammonium sul¬ 
phate, was dissolved in water and the perfectly neutral fluid satu¬ 
rated in the cold with sodium chloride. By this means a heavy 
gummy precipitate was formed, which after being washed with a 
saturated solution of sodium chloride was redissolved in water, and 
repmnpitated by saturation of the neutral fluid with salt. After 
three or four reprecipitations, the protocaseose was considered suffi¬ 
ciently pure. 

In this digestion, there appeared to be present more beterocaseose 
aud dyscaseose than in our former experiments, as was evidenced by 
the small insoluble residues remaining each time the precipitated 
protocaseose was redissolved in water. These residues of betero- and 
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dyscaseose were very small, but still sufficiently largo to enable us 
to make out their general characters. Similarly, Dr. Tfrierfelder* 
found in the purification of his protocaseose, or u propeptono I” as 
he terms it, a small, insoluble residue each time ho dissolved the 
sodium chloride precipitate in water. It would appear, therefore, 
that in a vigorous or long continued digestion there is a much greater 
probability of the hetero body being formed than when the ferment 
is allowed to act only a short time on the casein. This, however, is 
contrary to Neumeister’a views regarding the order of formation of 
the proteoses. 

In order to free the precipitated protocaseose from salt and any 
adhering heterocaseose, it was dissolved in water and dialyzed until 
all chloride was removed. The neutral solution was then concen¬ 
trated to a syrup, and the proto body precipitated by alcohol. 
During the concentration of the fluid, a gummydiku mass separated, 
similar to the separation of protoelastose. This, however, dissolved 
more or less completely as the mixture cooled. The precipitated 
caseose, after being extracted several times with alcohol and with 
warm ether, was partially dried, ground to a fine powder, re¬ 
extracted with ether in a fat extractor and finally dried at 110° C. 
until of constant weight. 

On analysis it gave the following results: 

Protocaseose A. 

I. 0*4947 gram substance gave 0*9794 gram OO a =53*98 percent. C. 

IL 0*3802 gram substance gave 0*2397 grain H/)=7*00 per cent. H. 

III. 0*3862 gram substance gave 0*2467 gram 11/) = 7*09 per cent. 
II and 0*7670 gram db a =64*16 per cent. C. 

IV. 0*4963 gram substance gave 64*8 c. c. N at 20*8° O. and 
760*3 mra pressures^ 15*72 per cent. N. 

V. 0*3764 gram substance gave 50*1 c. c. N at 22*6° C. and 760*6 
mm pressure =16*96 per cent. N. 

VI. 0*4599 gram substance gave 0*0046 gram ash = 1*00 per cent. 

VII. 0*4103 gram substance gave 0*0041 gram ash = 0*99 per cent. 

Percentage composition of ash-free svbstance. 

* Average 

C 64*58 64*69 . 64*61 

B _ 7*11 7*07 . 711* 

JNT . 15*88 16*11 1599 

Ketmtaiaa <W Ctuseinpeptone, JSeitsdinflt f(ir physiologiache Chemie, x, p 577 

C(ran A<un„ Vo&. Vm n Nov., ihhs, 
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This protocaseose is thus seen to have a higher percentage of car¬ 
bon than the proto bodies previously* studied, although one prod¬ 
uct was then obtained with 53*98 per cent C, 7*17 per cent. H, and 
16*05 per cent, N. 

In reactions, likewise, this piotocaseose differs somewhat from the 
protocaseoses previously obtained, and us the characters of the pres¬ 
ent body have been verified by the reactions of several other prod¬ 
ucts similarly produced, we are led to believe in their constancy. 
Moistened with water, the powdered protocaseose becomes immedi¬ 
ately gummy and soon dissolves to a perfectly clear fluid, which on 
addition of considerable water becomes decidedly cloudy or tm- 
bid. Treated with a large amount of water at the outset, the pro¬ 
tocaseose dissolves more slowly, giving a moie or less turbid fluid. 
In dilute acid and in dilute sodium carbonate it dissolves to a per¬ 
fectly clear fluid. 

Towards heat, aqueous solutions of piotocaseose act .exactly like 
protoelastose. Even when warmed very gently, the solution be¬ 
comes quickly turbid and if concentrated gives more or less of a floocu- 
ient precipitate. On cooling, the tufbidity disappear, icappearing 
as the fluid is heated. Like protoelastose also, a solution of the 
caseose body on being rapidly concentrated deposits more or 
less of the substance as a gummy mass, which, however, will dis¬ 
solve in cold water, or if the fluid is not too concentrated will dis¬ 
solve in the mothei liquid as it cools. Dilute acetic acid added to 
an aqueous solution of protocaseose gives no precipitate whatever, 
but potassium ferrocyanide added to the acid fluid gives a heavy 
precipitate. 

Dilute hydrochloric acid produces no precipitate 

Diluto nitric acid added to an aqueous solutiou of the caseose 
gives a heavy white precipitate, which on gently warming, quickly 
dissolves while the fluid takes on a faint pink or rose color, which 
on further warming changes to a bright yellow or reddish yellow 
color. If the nitric acid solution is not warmed too long, the pre¬ 
cipitate reappears as the mixture cools. 

Solution of cupric sulphate gives a heavy, greenish white precipi¬ 
tate when added to a$ aqueous solution of protocaseose. 

As already stated, the first piecipitates of protocaseose obtained 
by saturating the neutralized digestive fluid with salt, were not en¬ 
tirely soluble in water; a small residue remained, apparently 

# See Chittenden and Paiuter Studies from Laboratory of Physiological Chem¬ 
istry, Yale University, vo! it, p 107 
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wholly insoluble. This residue, which by analogy should consist of 
hetero and dyscaseose was somewhat soluble in salt solution and 
wholly soluble in dilute sodium carbonate and dilute acid, both aoetic 
and hydrochloric, even dissolving in 0-2 per cent, hydrochloric acid. 
It was dissolved in sodium carbonate, the fluid neutralized without 
giving any precipitate, and dialyzed until the sodium chloride was 
entirely removed. The neutral and clear fluid was then concentrated 
to a syrup, precipitated by alcohol and the precipitate dried at 110° C. 
On treatment with cold water, it was now found soluble to a largo 
extent, though a certain amount of gummy matter was still insolu¬ 
ble. The soluble portion showed all of the reactions of the proto 
body; the solution being rendered turbid by heat, clear again on 
cooling, and giving in the cold a heavy precipitate with nitric acid, 
soluble when heated. This behavior of the insoluble hoterocaseose 
towards dilute sodium carbonate would seem to imply a conversion 
of this substance into protocaseose, or perhaps a reconversion of the 
coagulated hoterocaseose dyscaseose, into hoterocaseose proper. 

Acetic acid}precipitate. 

On adding a little 30 per cent, acetic acid to the original salt- 
saturated flltrate from the first sodium chloride precipitate of proto¬ 
caseose, etc,, a heavy, flocculent precipitate settled out, which in 
amount far exceeded the protocaseose and which on standing, soon 
boeame gummy. Excess of acid was avoided, as the precipitate 
was somewhat soluble in a large arnouut of the reagent. The 
gummy mass, after being washed as thoroughly as possible with 
saturated salt solution, was treated with cold water, in which the 
greater portion of the substance dissolved, the solution made neu¬ 
tral, dialyzed, concentrated to a syrup, and the substance precipitated 
with alcohol. It was then thoroughly extracted with ether and 
finally dried at 110° C. 

In reactions, it differed decidedly from protocaseose; in water 
it was quickly and completely soluble and the solution when heated 
gave no ooagulum whatever, or at the most only the slightest ap¬ 
proach to a turbidity. 

Dilate nitric acid, in the cold, gave no precipitate; when boated, the 
acid fluid changed to a reddish yellow color, which quickly turned 
yellow. 

With acetic acid, an aqueous solution of the substance remained 
perfectly clear. Potassium ferrooyanide, however, when added to 
the acid fluid gave a heavy precipitate. 
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Saturation of the aqueous solution with salt gave a slight turbidity. 

Cupric sulphate gave a heavy precipitate, soluble in excess. 

On analysis, the substance gave the following results, which show 
a composition quite different from that of pi otooaseose. 

Acetic Acid Precipitate A . 

I. 0*4629 gram substance gave 0*2812 gram 11,0=6*74 per cent. 
II and 0*8608 gram GO, = 50*71 per cent. C. 

II. 0*3277 gram substance gave 0*1977 gram II # O=6*70 per cent. 
II and 0*6050 gram CO a =50*34 per cent. C. 

III. 0*4253 gram substance gave 53*1 c. c. N at 13 0° (\ and 761*8 
mm pressure=15*01 per cent. N. 

IV. 0*4848 gram substance gave 60*8 c. e, N at 13*0° C. and 
760*8 ram pressure= 15*07 per cent. N. 

V. 0*3649 gram substance gave 0*0108 gram ash = 2 96 per cent. 

VI. 0*3947 gram substance gave 0*0124 gram ash = 3*14 per cent. 

Percentage composition of ash-free substance 

Average 

U 52 30 51*92 ... ... M'lO 

H 6 96 6*90 .. .... 6'M 

\ . . 15*48 15 54 15 ftJ 

As previously staled, the above original precipitate produced by 
acetic acid was not entirely soluble in water. A small residue 
remained, which after being washed with water was dissolved in 
dilute sodium carbonate, and the solution noutralisued with dilute 
hydrochloric acid, without yielding any neutralisation precipitate. 
The solution was then dialyzed, concentrated to a syrup and the 
substance precipitated by alcohol. It was now found, to a great 
extent, soluble in water, the solution showing no turbidity by heat 
and giving no precipitate with nitric acid. Cupric sulphate gave a 
heavy precipitate, aud dilute acetic acid added to the aqueous solu¬ 
tion produced quite a heavy precipitate, not readily soluble m excess 
of the acid. The amount of substance was too small to admit of 
analysis, and the reactions are hardly sufficient to identify it. It is 
evidently not betcrooiseose, for it is only the acetic acid compound 
that is insoluble in water, not the caseose substance itself. In many 
respects it appears like casein dyspeptone, and as ttys Substance 
is precipitated by saturation of its aqueous solution with ammonium 
sulphate and not by sodium chloride, the presence of & trace of this 
body might not be impossible. 



and Casein Peptone. 


85 


Ammonium sulphate precipitate . 

On adding ammonium sulphate in substance to the above salt- 
satiyrated aootie acid fluid, a slight gummy precipitate was obtained, 
readily and completely soluble in water, and which, after removal of 
the salts by dialysis and concentration of the fluid, was precipitated 
by alcohol. In reactions it did not differ materially from the body 
obtained by precipitation with acetic acid, except that with cupric 
sulphate only a slight precipitate was produced. With acetic acid 
and potassium ferrocyanide, on the other hand, a distinct precipitate 
was obtained, while with nitric acid in the cold no turbidity whatevev 
was produced. 

In composition, however, it differed decidedly from the preceding 
preparations, although as it contained considerable ash, nearly 10 per 
cent., the result perhaps can be considered only as an approximation 
to the truth. 

Following is the percentage composition of the ash-free substance: 

Average, 

O 48.88 48 18 .. .... tf'SS 

M 6-88 7*01 . .... 6'U 

N 15-68 15-75 15'M 

This body, which by analogy should be nearly pure deutero- 
oaseose, evidently approaches much nearer to our conception of a 
true casein peptone than any of the preceding preparations. Another 
body, however, has been obtained with a still lower content of 
carbon and with reactions still more closely approximating to true 
peptone. 

In the first precipitation of the caseoses from this digestion by 
saturation of the original fluid with ammonium sulphate, it will be 
remembered that a small amount of a second gummy precipitate was 
obtained on heating the cold saturated aimponium sulphate filtrate. 
This gummy precipitate of a caseose body, after purification by 
dialysis and precipitation with alcohol, was found to consist of a 
substance extremely soluble in water, the solution giving no precipi¬ 
tate with acetic acid and potassium ferrocyanide, neither with nitric 
acid nor with cupric sulphate. After being dried at 110° C. it gave 
on analysis the following results : 

I 0*7280 gram substance gave 0*4239 gram n 9 O=0*46 per cent. 
H and 1*2160 grams 003 = 45*54 per cent. 0. 

IX 0*5030 gram substance gave 0*2905 gram 1130=6*40 per cent. 
H and 0*8442 gram OO f =4d*85 per cent. C. 
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III. 0-8201 gram substance gave 42-1 c. e. N at 13*9° 0. and 
756 mm pressure—15*33 per cent. N. 

TV. 0*6835 gram substance gave 87*0 c. c. N at 14*5° C. pnd 
756 mm pressures: 15-30 per cent. N. 

Y. 0*5370 gram substance gave 0*0230 gram ash=4*28 per cent. 

VI. 0*3525 gram substance gave 0*0154 giam ash = 4*36 per cent. 

Percentage composition of ash-free substance 

Avcrafro. 

C 47*57 47*87 47'72 

11 6*75 6 70 . 6*7.7 

N 15*99 15*96 1H-H7 

This substance, since it is precipitablc by ammonium sulphate, 
cannot l>e considered a true peptone, yet in composition it closely 
approaches both the ampho- and antipeptone from fibrin,* which it 
also resembles somewhat in reactions, except in its behavior towards 
ammonium sulphate. 

It is thus evident from the foregoing, that in this active and com* 
paratively long continued digestion there is a much smaller amount 
of protocaseose present than was found in our former experiments, 
Indeed, deuterocaseose appears to predominate, while at the same 
time the protocaseose is modified both in composition and reactions, 
due in part without doubt, to adhering heterocaseose. Further, 
we are inclined to consider the presence of at least two forms of dou- 
terocasoosc. We have generally considered that a proto body is never 
completely precipitated by saturation of its aqueous solution with 
salt, and that consequently the precipitate produced by acid in the 
salt-saturated fluid must bo a mixture of proto and deuteroproteoec, and 
this we have usually found to be the case. In the present diges¬ 
tion, however, the acetic* acid precipitate contained only a very small 
amount of protocaseose, for as previously stated this precipitate when 
purified gave only a slight turbidity on saturation of its aqueous solu¬ 
tion with salt and no precipitate whatever with nitric acid; both of 
which reactions would indieatedYeedora from any large amount of pro¬ 
tocaseose. This view is further substantiated by the great difference 
in the percentage of carbon of the two bodies. To be sure we have, 
with Neumeiater, looked on the cupric sulphate reaction as a means 
of distinguishing between proto and deuteroalbumosc, but it does 
not necessarily follow that the same reaction will hold good for all 
proteoses. The acetic acid precipitate does indeed give a 'strong 


v KUhne and Chittenden, Studies, vol. ii, p 40. 
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reaction with cupric sulphate, but the striking differences in composi¬ 
tion and reactions between the purified sodium chloride precipitate 
and the aoetic acid precipitate (when freed from acid) point to a 
totally different nature, and we arc inclined to consider the latter as 
a deutcro body, probably contaminated with a little protocaseose, 
and for convenience we propose to call it a deuterocaseose. 

It is unquestionably very difficult, if not almost impossible, to isolate 
the individual caseoses in a state of perfect purity. Whenever one 
is precipitated, it usually brings down with it more or less of any 
other caseose present and such admixtures are very hard to remove. 
It is, we think, owing to this fact that we have not been able to 
obtain a deuterocaseose sufficiently free from protocaseose as not to 
give any precipitate on saturation with sodium chloride. 

That form of caseose in this digestion which was not precipitated 
by salt, or by salt and acetic acid, but which appeared on addition of 
ammonium sulphate in the cold, is probably a mixture of a deutero and 
and what we term ft deuterocaseose, with possibly an intermediate 
body. 

The name ft deuterocaseose, we apply to that caseose not readily 
precipitable by saturation with ammonium sulphate iri the cold, and 
which is generally found in a greater or less quantity in the filtrate 
from the precipitate produced by saturation with ammonium sulphate. 
It is precipitated fairly pure, as a sticky gum, by simply boiling the 
saturated ammonium sulphate filtrate and is especially characterized 
by its low content of carbon, and by its non-precipitation with acetic 
acid and potassium ferrocyanide, with nitric acid, and with cupric sul¬ 
phate. It stands, unquestionably, nearer to peptone than a deu 
terocaseose and is doubtless formed from the latter by the continued 
action of the ferment. 


Digestion B, 

In this digestion, 2 kilos, of moist casein were warmed at 4o C. 
for eight days, with about 5 litres of 0*4 per cent, hydrochloric acid 
containing an active pepsiu solution/ after which the mixture was 
partially neutralised with sodium carbonate and filtered from the 
dyepeptone. The clear fluid was then made exactly neutral (no neu¬ 
tralisation precipitate) and concentrated to a thin syrup. When cold, 
proto and heterocaseose were directly precipitated by saturation 
of the solution with salt. Protocaseose was purified by repeated 
precipitation with salt, etc., as described under A. In this process, 
the eame insoluble residues of hotero and dyscaseose were met with 
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as in the previous digestion The purified protocaseose showed the 
same peculiar reactions as protocaseose A., vnr: with nitric acid a 
heavy white precipitate, soluble on warming; with boat alone, a dis¬ 
tinct turbidity or coagultiru, disappearing as the solution cooled ; and 
giving with a large amount of water a more or less turbid fluid, from 
which on standing a little gummy mattei appointed. 

Dried at 110° 0. and analyzed, the following results were obtained. 

Protocuaeoae Ji, 

I. 0 3470 gram substance gave 0*2102 gram II # O = 7*02 per cent. H. 

II. 0*2935 gram substance gave 0*1854 gram 11^0 = 7 ‘01 per cent. 
H and 0*5779 gram OO fi =53*09 per cent. (\ 

III. 0*2952 grain substance gave 0*5853 giam 00^ =5:54*07 per 
cent. V 

IV 0 2980 gram substance gave 38*0 o. c\ N at 13*8 C 0. and 
700*1 ram pressure = 15*52 per cent. N. 

V. 0*5504 gram substance gave 72 8 c, c. N at l t 1° (\ and 
700*1 mm pressure =15 *09 percent N. 

YL 0*3594 gram substance gave () 0047 gram ash=l*W) per cent. 

VII. 0*3523 gram substance gave 0*0045 gram ash =1*27 per 
cent. 

Percentage composition of aah-fm unbalance 

Avcraf^, 

54 77 54*39 . „ 54*58 

7 10 7 09 . 7*u) 

15 71 15 90 15*80 

In composition, therefore, as in reactions, tins bodj is apparently 
identical with protocaseose A, 

In the original salt-saturated filtrate from protocaseose, acetic 
acid produced a heavy, gummy precipitate, which was dissolved in 
water and purified in the same manner as the oonespondiug body in 
digestion A. Like the latter, it was readily and completely soluble 
in water, the solution giving no tnrbidity whatever by heat, nor on 
the addition of either nitric or acetic acid. With onprio sulphate, a 
heavy precipitate was formed, as also with acetio acid and potassium 
ferrooyanide. 

Dried at 110* C. it gave the following results on analysis: 

Acetic acid precipitate li. 

I. 0-3429 gram substance gave 0-2057 gram H t O=fl-66 per cent. 
H and 0-0816 gram CO,=s50-22 per oent. C. 


C 

H 

N 
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IT. 0*4345 gram substance gave 0*2734 gram 11,0 = 0*72 per cent. 
H and 0*8358 gram 0O,=30*48 per cent. C. 

IlL 0*3316 gram substance gave 43*5 c. c. N at 13*7° C. and 
756*3 mm pressures 15*70 per cent. N. 

IV. 0*3258 gram substance gave 43*1 e. c. N at 13 2° 0. and 750*1 
mm pressure^ 15*86 per cent. N. 

V. 0*3306 gram substance gave 0*0128 gram ash=3*81 per cent. 

VI. 0*2262 gram substance gave 0*0085 gram ash = 3*76 per cent. 

Pcrcentage composition of ash-free substance. 

Average 

C 52*17 52*43 ... . 6&\W 

H 6*02 6*90 . ti'M ' 

N . . . 16*83 16*49 W 40 

This body appears to differ from a deuterocaseose obtained in 
digestion A by nearly 1 per cent, of nitrogen, but in all other respects 
is practically identical with it. 

As in digestion A, the precipitate first obtained by the addition of 
acetic acid was not entirely soluble in water, a residue remained 
soluble in dilute sodium carbonate, and which comported itself 
exactly like the insoluble residue obtained in the preceding diges¬ 
tion/apparently being a trace of casein dyspeptone. 

The original filtrate from the above acetic acid precipitate, on 
saturation with ammonium sulphate, gave an additional precipitate, 
hardly sufficient for analysis, but which when purified proved to be 
identical with the corresponding body from A and like it giving 
with cupric sulphate only a very slight precipitate. 

It is thus seen that in a vigorous pepsin digestion of casein there 
are formed, in addition to dyspeptone and heteroeaseose, at least three 
distinct cascoscs all soluble and differing from each other both in 
composition and reactions. As compared with casein, protoeaseose 
is somewhat peculiar in containing a higher percentage of carbon 
than the mother substance. All of the other products show a very 
much smaller content of carbon. The relative composition of the 
products is shown in the following table : 
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Protocaseose agrees closely in its content of carbon with the 
u propeptone I ” of Thiorfelder.* This investigator has separated 
from a pepsin digestion of casern, by a process similar to our method 
of separating the proto body, a substance to which he gives the 
above name and which contained 54*63 per cent, of carbon and 7*45 
per cent, of hydrogen. In reactions it was similar to protocaseoso, 
except that aqueous solutions of the substance remained perfectly 
clear on warming. Nitrogen was not determined. Thiorfelder also 
separated from the fill rate from his “propeptone I,” a second body, 
by addition of hydrochloric acid, to which he gives the name “ pro- 
peptone II.” This substance, which corresponds to our a deutero- 
caseose, he found to contain 49*8 per cent, carbon, 7*18 per cent, 
hydrogen and 14*23 per cent, nitrogen. Judging from the method 
of separation, however, the body analyzed must have been an acid 
compound of the caseose and not the casoose body itself. In reac¬ 
tions, so far as they arc given, the substance was not different from 
a deuterocaseose. 

b ('meow from WeyVs casein peptone. 

This commercial product, sent to us from Germany, we have 
examined according to the foregoing methods and have found ft, as 
might be expected, composed almost entirely of caseoses. It was 
completely soluhie in water and gave with acetic acid a slight tur¬ 
bidity, somewhat increased by addition of potassium ferrocyanide. 
13y saturation of its aqueous solution with sodium chloride, only a 
comparatively small precipitate was obtained, greatly increased, how- 
over, by addition of acetic acid. 

200 grams of the powder were dissolved in water and the caseoses 
precipitated collectively by saturation of the fluid with ammonium 
sulphate, in the form of a heavy gummy precipitate. On heating 
the filtrate from this precipitate of caseoses until a crust of ammo¬ 
nium sulphate formed on the surface of the hot fluid, a Becond 
gummy precipitate gradually separated, which after purification by 
dialysis, otc., was finally precipitated by alcohol, and a portion dried 
at 110° C, for analysis. 

This substance, representing a form of caseose not readily preoipi- 
table by ammonium sulphate and thus indicating its close approach 
to true peptone, is apparently identical with the (i deuterocaseose 
similarly obtained in our own digestion, but present here in much 

* Zeitschrift ftir physiologische Chorale, Band x, p. 688. 
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larger quantity. In water it was readily and completely soluble, 
the solution giving no turbidity whatever by heat, nor with dilute 
nitric acid. With cupric sulphate only a very slight turbidity was 
produced, and with acetic acid and potassium ferrocyanide a corre¬ 
spondingly slight turbidity. Its aqueous solution on being saturated 
with salt and then made slightly acid with acetic acid showed a small 
floceulent precipitate, doubtless representing the substance which 
gave the slight turbidity with cupric sulphate and potassium ferro- 
cyauide, viz : a deuterocaseose. On analysis the following results 
were obtained : 

fi deuterocaneose from WeyVs casein peptone, 

I. 0*8641 gram substance gave 0*2121 gram H s O = l*47 per cent. 
If and 0*0087 gram CO,=45*58 per cent. C. 

II. 0*4600 gram substance gave 0*2708 gram II a O=0*54 per cent. 
H and 0*7052 gram CO, = 45*86 per cent. O. 

III. 0*8298 gram substance gave 42*2 c. e. N at 18*9° C. and 
755*4 mm pressure =15*81 per cent. N. 

IV. 0*3418 gram substance gave 43*5 c, c. N at 14*4° 0. and 
750*1 mm pressure =15*81 per cent. N. 

V. ' 0*8514 gram substance gave 0*0158 grant ash =4*35 per cent. 

VI. 0*8599 gram substance gave 0*0155 gram ash =4*80 per cent. 

Percentage composition of ash-free substance. 

A voruRO. 

C 47-61 47*40 .... .... 47-50 

II 6-70 0*88 .... ... G'79 

N ... .... 16*00 15*84 15-92 

In composition, therefore, as well as in reactions, this body re¬ 
sembles the (i deutero described under A, and like it is especially 
characterized by its exceedingly low percentage of carbon. 

From the first ammonium sulphate precipitate of caseoses, proto- 
caseose was separated by saturation of the aqueous solution of the 
above precipitate with salt. As in similar precipitates from the 
preceding digestions, there was considerable hetcrocaseoso present, 
showing itself as an insoluble residue when the sodium chloride pre¬ 
cipitate was dissolved in water for repreoipitation. Purified after 
the methods previously described, the protocaseose showed the usual 
reactions characteristic of this body, its aqueous solution growing 
turbid when heated, giving a precipitate with nitric acid, etc. 

Dried at U0° C. it gave on analysis the following results: 
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Protoeaseose , from WeyPs casein peptone . 

I. 0*4291 gram substance gave 0*2597 grain ll 9 0=tt*72 per cent. 
H ami 0*8140 gram CO d =51*70 per cent. C. 

IT. 0*9047 gram substance gave 0*2155 giam H 4 O=s0*56 per cent. 
II ami 0 6985 gram per cent. (\ 

ITT. 0*4115 gram substance gave 52 5 c. c. N at 13*0° C. and 
700*8 mm pressures 15*11 per cent. N 

IV. 0*7730 gram substance gave 96*9 c\ c. N at 13*8° C. and 761*2 
mm pressures: 15*10 per cent N. 

V. 0*2901 gram substance gave 0 0121 gram abh=4*10 per cent. 

VI. 0 2959 gram substance gave 0*0120 gram ashsr4 w 05 per cent. 

Percentage comjxmhon of ash free substance 

Avornjre 

c n;m 54-os 54 <>i 

M 7-01 «-84 ... 0-9S 

N .. 15-75 15-70 J5-7J 

Addition ot salt-saturated acetic acid to the filtiate from pioto- 
oaseose, ga\e a moderately heavy, gummy piecipitato which, alter 
purification and ictuoval of the acid, was completely soluble in 
water, the solution showing no turbidity by heal, but giving a slight 
turbidity with dilute nitiic acid. It gave all of the reactions men¬ 
tioned as characteristic of this precipitate. It was not analyzed. « 

The original filtrate from the acetic acid precipitate gave on sat- 
uiation with ammonium sulphate, a small gummy precipitate which 
after purification was found wholly soluble in water, the solution 
giving no turbidity by heat and no precipitate with nitric or acetic 
acid. With acetic acid and potassium ferrooyanide, however, a dis¬ 
tinct turbidity was produced and with cupric sulphate a heavy pre¬ 
cipitate. The substance was not analyzed. 

It is thus evident that Weyl’s so-callod casein peptone, however it 
may be prepared, contains essentially the same kind of caseoses 
found in our own digestions with pepsin-hydrochloric acid. In addi¬ 
tion, a small amount of a substance was found not precipitable by 
saturation with ammonium sulphate and which gave no precipitate 
with nitric or acetic acid, nor with acetic acid and potassium ferro- 
cyanide, and with cupric sulphate only a slight turbidity. This 
body, which doubtless was amphopeptone mixed with a little 
oaseose, was obtained in too small quantity for uualysis. 
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c. Caseoees formed by dilute sulphuric acid at 100° C. 

Two kilos, of pure moist casein were heated in a flask with 2 
litres of water and 100 grains of pure sulphuric acid at 100° C. for 
seven hours. The residue of casein and antialbumid was again 
warmed with a like amount of fresh acid and water for six hours. 
The acid fluids were united, neutralized with sodium carbonate with¬ 
out giving any noticeable precipitate, and then evaporated until 
moderately concentrated. On cooling, considerable tyrosin and 
leucin crystallized from the fluid. With cupric sulphate, the solution 
gave a heavy precipitate which dissolved in sodium hydroxide with 
a reddish color. Sodium chloride and ammonium sulphate both pro¬ 
duced heavy precipitates when added to saturation. 

The caneoses wore separated from the fluid by saturation in the 
cold with ammonium sulphate, and from this precipitate, protocaseosc 
was separated by solution in water arid precipitation with sodium 
chloride. The sodium chloride precipitate was dissolved in water, 
the substance re precipitated by saturation with salt, and again dis¬ 
solved in water to which a trace of sodium carbonate was added 
to make the mixture <juite neutral. On dialysis, a small amount of 
gummy heterocaseose separated, mixed with a little tyrosin. The 
dear fluid, now free from salts, was concentrated on a water-bath. 
As the evaporation advanced, a brown gummy mass settled out, 
which was, however, readily soluble in cold water, for as the concen¬ 
trated fluid cooled at night the gummy matter entirely disappeared, 
reappearing as the fluid was again heated. The Anal concentrated 
fluid was treated with alcohol, the gummy precipitate boiled with 
alcohol repeatedly to free it from any adhering tyrosin, and finally 
extracted with ether and dried at 110° C. 

Analyzed, it gave the following results : 

I*rotocaxeo$e, formed by sulphuric acid. 

I. 0*4405 gram substance gave 0.2718 gram H 3 ()=0*85 per cent, 
H and 0*8756 gram 00^54*20 per cent. O. 

II. 0*37H3 gram substance gave 0*2341 gram H 9 0 = 8*87 per cent. 
H and 0.7604 gram €0^=54*81 per cent. C. 

ut 0*3786 gram substance gave 48*3 c. c. N at 17*5° C. and 753*4 
mm pressure^ 14*93 per cent. N. 

IV. 0*3780 gram substance gave 47 8 c. c. N at 17*0° (\ and 754*0 
ipm pressures 14*84 per cent. N. 

V. 0 f 3701 gram substance gave 0*0113 gram ash=3*05 per cent. 

VI* 0*5112 gram substance gave 0*0154 gram ash=3*02 per cent. 
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Percentage composition of ash-free substance . 


c 

55*90 

56*50 


Average. 

B6-X0 

H 

7*07 

7*09 

_ _ 

7-OS 

N 


- 

15*40 15*31 

15-36 

Alter being 

dried 

at 110° O. 

the substance dissolved with diffi- 


culty in water, leaving a large residue, but was readily and com¬ 
pletely soluble in 0*2 per cent, hydrochloric acid and in 0*2 per cent, 
sodium' carbonate. From the alkaline solution it was reprecipitated 
by hydrochloric acid, and not readily dissolved by an excess of the 
acidi Aqueous solution of tho substance was rendered turbid by heat, 
the turbidity disappearing as the solution cooled. With dilute nitric 
acid, a white precipitate was formed, readily soluble on warming and 
reappearing as the solution cooled. Acetic acid and potassium ferro- 
cyanide gave a heavy precipitate. 

Thus in many respects this body resembles protocaseoBe formed 
by pepsin-hydrochloric acid, but is apparently characterized by a 
somewhat higher percentage of carbon. 

The filtrate from the original sodium chloride precipitate, treated 
with salt-saturated 90 per cent, acetic acid, gave a floooulent, chang¬ 
ing to gummy precipitate which was readily and completely soluble 
in water. The solution made exactly neutral was dialyzed without 
showing any evidence -of a hetero-like body, finally concentrated and 
precipitated by alcohol. After being dried at 110° C., the substance 
was only partially soluble in water. Tho aqueous solutiou was ren¬ 
dered turbid by heat, clear again on cooling, and gave with nitric 
acid a heavy white precipitate as also with aoeiie acid and potassium 
ferrocyanide. 

Analyzed, it gave the following results : 


Acetic acid precipitate of caseost (a deuterocmeose ?) formed by 
dilute sulphuric acid, 

I. 0*4066 gram substance gave 0*2989 gram H,0=6*52 per cent. 
H and 0*7733 gram OO f =s51*99 per cent. C, 

II. 0*4697 gram substance gave 0*2740 gram 1^0-6*48 per cent. 
II and 0*8910 gram CO,=61*73 per cent. C, 

III. 0*6379 gram substance gave 06*5 c. c, N at 14*9° C. and 7521 
mm pressures 14*58 per cent. N. 

IV. 0*4150 gram substance gave 0*0210 gram ash=r5*06 per cent 

V. 0*5136 gram substance gave 0*0247 gram asbc=4*80 per cent. 
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Percentage composition of ash-free substance. 

Average. 

C 54*08 54*42 .... GJpSS 

II 0*86 8*81 . G\U 

N .... . - 15*88 15*33 

This caseose, instead of being a pure deutero body, appears to be 
a mixture of proto and a deutero as indicated by its behavior towards 
heat and nitric acid; indeed, the behavior of this acetic acid precipi¬ 
tate resembles the acetic acid precipitate of caseose obtained in our 
previous work, where the two bodies were plainly precipitated to¬ 
gether. In composition, while it agrees closely with protocaseose 
formed by pepsin-hydrochloric acid, it has a higher content of carbon 
than the corresponding a deutero, but bears about the same relation 
to the sulphuric acid protocaseose as the a deutero formed by pepsin 
to its corresponding protocaseose. 

On boiling the original ammonium sulphate-saturated filtrate, a 
second gummy precipitate gradually separated from the hot fluid. 
This caseose, after purification by the usual methods and drying 
at 110° C., was entiiely soluble in hot and cold water, and 
was especially characterized by yielding with acetic acid a heavy 
white precipitate, soluble in excess of the acid. With nitric acid it 
also gave a white precipitate, soluble in cxccsb of acid. Cupiie 
sulphate likewise gave a heavy precipitate. The cold water solution 
* was not rendered turbid by heat. 

Analyzed it gave the following results: 

ft deuterocaseose , formed by dilute sulphuric acid . 

I. 0*3952 gram substance ga\e 0*2308 gram 11,0=6*49 per cent. 
II and 0*7282 gram CO,=60*25 per cent. C. 

II. 0*3518 gram substance gave 0*2064 gram 11,0=0*51 per cent. 
H and 0*6440 gram 00, = 49*92 per cent. C. 

III. 0*4727 gram substance gave 59*2 c. e. N at 15*0° C. and 
754*9 mm pressure = 14*81 per cent. N. 

IV. 0*4279 gram substance gave 0*0233 gram ash = 5*44 per cent. 

V. 0*5184 gram substance gave 0*0219 gram ash = 5*38 per cent. 

Percentage composition of ask-free substance. 

Avoiugt 

C 58*10 52*77 .... 

H 6*86 0*89 .. 6**67 

N „ . .... 15.06 15'M 
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Thus, this body, which corresponds to the fi deuterooaseose 
formed by pepsin-acid, has a relatively higher content of carbon and 
also varies in certain of its reactions, which resemble rather those 
of a deutero, and even the protocaseose of a pepsin digestion, than 
those of a genuine fi deutero. 

Altogether, the three caseoses sopaiated from the sulphuric acid 
solution of casein, while showing a certain general relationship to 
the caseoses formed by pepsin-hydrochloric acid, are sufficiently 
different in their individual reactions to suggest at least some differ¬ 
ence it^ their nature. 

d. Caseoses formed by the action of trypsin » 

In subjecting casein to the action of trypsin, care was taken that 
the ferment solution should be as free as possible from all products 
of the self-digestion of the pancreatic tissue. Dried pancreas from 
the ox, prepared according to Ktlhne’s method, was warmed with 
0*1 per cent, salicylic acid at 40° C. for 24 hours, after whioh the acid 
extract was neutralized and made alkaline with sodium carbonate to 
the extent 0*8 per cent. The alkaline solution, well thymolized, was 
warmed at 40° (\ for several days in order to convert the albuminous 
matters present into easily diffusible products, after which it was 
dialyzed in running water for some time, and the solution ultimately 
evaporated to dryness at 40° C. This residue, being extracted with 
a small volume of water, gives a fairly pure solution of trypsin, free 
from objectionable impurities. 

In the formation ot the caseoses, 2200 grams of pure, moist casein 
were soaked in 8 litres of 1 per cent, sodium carbonate ior several 
days, and the mixture well thymolized to prevent putrefaction. The 
trypsin solution was then added, together with some water, and the 
whole warmed at 40° C. At first, the mixture was quite limpid, the 
casein being dissolved in the alkaline fluid, but after two or three 
days, gelatinous lumps began to appear on the bottom of the dish 
and finally a soft coagulum appeared on the surface and all through 
the mixture, resembling the separation of antialbumid. This ooagu- 
lura gradually disappeared and at the end of five days the digestion 
was stopped, and the alkaline fluid filtered from the undigested resi¬ 
due. The latter was thoroughly washed with thymolized water and 
the washings added to the filtrate. This residue of undigested mat¬ 
ter was found to be insoluble in 0*6 per cent, sodium oarbonate and 
also in 0*2 per cent, hydrochloric acid, but on being warmed with 
pepsin-hydrochloric acid it was in time almost completely dissolved. 
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For separation of the caseoses the digestive fluid was neutralized 
With dilute hydrochloric acid, giving only a slight neutralization 
precipitate, and the neutral fluid concentrated. When moderately 
concentrated, the solution was placed in a cool place for several 
days to allow as much of the leucin and tyrosin to crystallize as 
possible. The caseoseg were then separated from the filtrate, in 
the form of a gummy preoipitato, by saturation of the fluid with 
ammonium sulphate. On boiling the filtrate from the first precipi¬ 
tate, and adding still more ammonium sulphate, a second gummy 
precipitate gradually settled out of the hot saturated fluid. This 
precipitate was separated from the fluid, the latter being sa^Ved for 
the detection of any peptone formed, washed with hot saturated 
ammonium sulphate solution, then dissolved in water and dialyzed 
until all traces of sulphate were removed, In the dialysis, no sigus 
of any gummy heterocaseose or other like body was noticed. The 
caseose was precipitated from the suitably concentrated fluid with 
alcohol, boiled repeatedly with alcohol to free it from any adhering 
tyrosin, and finally dried at 110° C. 

The substance was extremely soluble in water, the fluid remaining 
perfectly clear when heated. Acetic acid produced a heavy precjpi- 
tate, soluble in excess, and in the acid fluid potassium ferrocyauide 
gave a heavy precipitate. Dilute nitric acid, added to the aqueous 
solution produced a white precipitate readily soluble in excess of acid, 
and when heated showed the xanthoprotein reaction. 

Cupric sulphate also gave a heavy white precipitate. On analysis, 
the following results were obtained : 

deuteroca#eo8e y formed by trypsin . 

I, 0*8865 gram substance gave 0*1847 gram — per cent. 
H and 0*5990 gram CO a =48*68 per cent. C. 

II, 0*8459 gram substance gave 0*1871 gram H,O=6*01 per cent. 
H and 0*6120 graru OO l =48*24 per cent. C. 

III, 0*5899 gram substance gave 68*0c.c. Nat 13*8° C. and 
762*6 mm pressure ^13*63 per cent, N. 

IV, 0*4166 gram substance gave by fusion with koh f kno 8 
0*0300 gram BaSO 4 =0*98 per cent. 8; after deducting sulphur ol 
ash as 0*95 per cent. 

V, 0*5496 gram substance gave by fusion with koh+kno, 
0*0880 gram BaSO 4 a»0*95 per cent, S; after deducting sulphur of ash 
» 0*91 per cent. 

TnAlfs. Cotfir. A0Xib r Voh Vlff. 13 Nov., 1B88 
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YI. 0*4804 gram substance gave 0-0365 gram = 9 - 59 per cent 
VII. 0'4272 gram substance gave 0-0405 gram aah=9'43 per cent. 
Vin. Ash from 0-8070 gram substanoe gave 0-0181 gram BaSO, 
=0-03 per cent. R. 



Percentage composition of ash-free substance. 

Average. 
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This sample of ft doutero shows very close agreement in composition 
and reactions with the like body formed by dilute sulphuric acid; 
both being characterized by the reaotiou with acetic acid and show¬ 
ing, by their reactions and composition, a closer relationship to the 
proto-liko bodies than their non-precipitation by ammouimn sulphate 
would appear to warrant. In composition, however, this body 
shows a much smaller percentage of carbon than the caseose precipi¬ 
tated by acetic acid. 

For separation of the other caseoses formed in this digestion, 
the first ammonium sulphate precipitate was dissolved in water 
and protocaseose precipitated by saturation of the solution with 
sodium chloride. The precipitate, wbioh was not very heavy, was 
purified by reprecipitation and dialysis. On dissolving the first salt 
precipitate in water quite a little residue was noticed, soluble in 
dilute sodium carbonate, but readily precipitated by the least trace 
of acid. The final neutral solution was concentrated, giving when 
heated a heavy ooagulura whioh finally came together as a gummy 
mass. The clear fluid, separated from the gum, gave still another 
coagulnm as the heating was continued. On cooling, the gummy 
matter readily dissolved. As the evaporation continued and the 
fluid became concentrated the gummy matter dissolved even in the 
hot fluid, and the caseose was filially precipitated while hot with 
alcohol, and the precipitate boiled repeatedly with alcohol for the 
complete removal of leucin and tyrosin. 

In reactions, this body was apparently identical with pretooaseose 
formed by pepsin-hydrochloric acid, except that with aoetfc aoid and 
also with hydrochloric add it yielded a heavy white precipitate, sol¬ 
uble in excess of acid. In water it dissolved almost completely, 
the solution, however, becoming tnrbid when heated and If sufficiently 
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concentrated giving a gummy deposit as the heating continued. 
Further, the reaction with heat was the only respect in which this 
body differed from the preceding ammonium sulphate precipitate. 
Owing to insufficient quantity it was not analyzed. 

In the filtrate from the first sodium chloride precipitate, a second 
oaseose was precipitated by addition of a little 30 per cent, acetic 
acid. At first it separated as a flocculcnt precipitate, but on stand¬ 
ing changed to a gummy mass, which dissolved more or less readily 
in water, and completely so when a little sodium carbonate was added 
to neutral reaction. After reprecipitation, the aqueous solution of the 
substance was neutralized, dialyzed, the solution concentrated without 
separation of any gummy matter, and the substance finally precipitated 
with alcohol The precipitate was boiled repeatedly with alcohol and 
finally dried at 110° C. The dried substance was readily solublo in 
water and also in dilute acetic acid, potassium ferroeyanide producing 
in the latter solution a slight turbidity only. Added to an aqueous 
solution of the substance, acetic acid produced a heavy white pre¬ 
cipitate readily soluble in excess of the acid. Nitric acid, likewise, 
produced a heavy white precipitate not so readily soluble in excess. 
Cupric sulphate also gave a heavy white precipitate. The aqueous 
solution of the caseose gave no turbidity whatever, when heated. 

Analyzed it yielded the following results : 


Acetic acid precipitate of caseose (a deuterocaseose ?) formed by 

trypsin . 

I. 0*5594 gram substance gave 0*3300 gram II a O=0*55 per cent. 
II and 1*0924 grams C0 9 =53*25 per cent. C. 

II. 0*3670 gram substance gave 0*2157 gram II 9 0=6*53 per cent, 
II and 0*7158 gram CO a =53*19 per cent. C. 

III. 0*3811 gram substance gave 44*4 c. c. N at 12*8° C. and 
705*1 mm pressure =14*07 per cent. N. 

IV. 0*2848 gram substance gave 83*0 c. c. N at 13*4° C. and 
705*5 mm pressure =13*98 per cent. N. 

V. 0*4351 gram substance gave 0*0230 gram ash =5*28 per cent. 

VI. 0*4033 gram substance gave 0*0210 gram ash =5*26 per cent. 

Percentage composition of ash-free substance . 

Average 

C 56*90 50*14 ... .... 86-17 

H 0*91 6*89 . 

N . 14*85 14*75 U'80 
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It is thus obvious from the foregoing that by the action of trypsin, 
easeoses are formed of the same general nature as those formed by 
the actiou of pepsin-hydrochloric acid, aud by hot dilute sulphuric 
acid, but with higher oontents of oarbon. 

In other digestions with trypsin, made especially for the prepara¬ 
tion of casein peptone, these caseoses were again separated and the 
foregoing reactions verified. The quantities, however, wore too 
small to admit of their analysis. 

III. Casein peptone from experiments by Charles Norris , Jr., Ph.B . 

Bupersaturation of a digestive fluid with ammonium sulphate, 
under proper conditions, suffices to entirely remove tbo preliminary 
products of proteolytic action. Proper conditions, however, are not 
obtained by simply adding the ammonium salt to a cold fluid, for as 
has been already pointed out an additional precipitato of proteose 
can nearly always be obtained, by heating the cold saturated solution 
until a thick crust of the ammonium salt forms on the hot fluid. In 
the present state of knowledge, we assume as peptone any amorphous 
product of proteolytic action precipitable by alcohol, and not pre- 
cipitable by heating with ammonium sulphate added to saturation. 
Unquestionably, the albumose precipitated only by long boiling of a 
saturated ammonium sulphate solution, is much nearer to true pep¬ 
tone than those bodies more easily procipitated, but at present we 
are not inclined to accept as true peptone any body precipitable by 
ammonium sulphate under any conditions whatever. In the present 
series of experiments we have aimed to prepare a casein peptone, 
by the action of trypsin, entirely free from albumose in order to 
study its composition and reactions. 

In tbo digestion of casein with trypsin, described in the preced¬ 
ing section, the filtrate from the ammonium sulphate saturation was 
heated for some time and the slight gummy film of caseose sep¬ 
arated, after which as much of the ammonium sulphate as possible 
was removed by alternate crystallization, treatment with alcohol, etc* 
The last traces of the ammonium salt were removed by long con¬ 
tinued dialysis in running water, and when finally the fluid gave no 
reaction with barium chloride it was evaporated to a syrup and pre¬ 
cipitated with alcohol. The precipitated peptone was freed from 
any adhering tyrosio and leucin by repeated treatment with boiling 
alcohol, and finally dried at 110° C. until of constant weight This 
proved a long operation. The peptone was so exceedingly hygro¬ 
scopic and held on so tenaciously to the water, that it was only after 
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long-continued drying that a constant weight was readied and then 
the odor was strongly suggestive of partial dissociation. In a pre¬ 
vious article* on peptone, attention was called to the peculiar odor of 
valerianic acid almost invariably noticed when the fibrin peptone was 
dried at 110° C., but in that case it was found impossible to' bring 
the product to a constant weight. With casein peptone, the same 
odor was noticeable on drying the product for analysis, but after a 
few days heating at 110° C., the weight of the product remained 
fairly constant. 

On analysis, the casein peptone yielded the following results : 


Casein antipeptone A. 

I. 0 5792 gram substance gave 0*3186 gram 11^0=6*11 per cent. 
H and 0*0951 gram 00^=46*86 per cent. C. 

II. 0*4092 gram substance gave 0*2562 gram lf,O=:C , 07 per cent. 
II and 0*8000 gram OO a = 46*84 per cent C. 

III. 0*4357 gram substance gave 55*5 c. c. N at 14*0° C. and 762*0 
mm pressures 15*27 per cent. !N. 

IV. 0*6534 gram substance gave 83*0 c. c. N at 14*0° O. and 761*0 
mm pressure = 15*18 per cent. N. 

V. 0*9703 gram substance gave 0 0656 gram ash=6*76 per cent. 

VI. 0*4939 gram substance gave 0*0326 gram ash=6*60 per cent. 

VII. 0*7032 gram substance gave by fusion with koh + kno, 
0*0386 gram BaSO 4 =0*75 per cent. S. 

VIII. 0*6520 gram substance gave by fusion with koii-Ikno,, 
0*0337 gram BaSO 4 =0*71 per cent. S.f 


Percentage composition of ash-free substance. 

Average. 

. 49-94 

. 6'51 

16-VO 

0*70 0*06 O'GS 

2b'&7 

100-00 

Somewhat to our surprise, on testing tho purified and dried pep¬ 
tone, we found that its aqueous solution gave a heavy white precipi¬ 
tate with nitric acid, soluble in excess of acid; likewise, a heavy 
precipitate with acetic acid, also soluble in excess; with cupric sul- 

# Ktlhue and Chittenden, Peptoae Studios, vol. ii 
f Ths ash contained only a slight unweighable trace of sulphate 


C 49*94 49*98 . 

II 6*51 6*50 . 

N .. 16*85 16*26 

S . 

o . 
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phate a heavy precipitate; and on saturation with ammonium sui- 
phate in the cold an abundant gummy precipitate, the latter plainly 
indicating the presence of caseose. As the product originally 
gave no precipitate with ammonium sulphate, it would apparently 
follow "that the peptone by long drying at IK) 0 C. had been, in 
part, reconverted into caseose, and as the solution gave no turbid¬ 
ity by heat it would imply that the caseose formed by the recon¬ 
version of the peptone was the deutero body. Results similar to 
these were obtained bj Ktlhne and Chittenden with fibrin peptone. 

In a second digestion of trypsin, 1 kilo, of moist casein was 
warmed at 40° C. with 4 litres of 0*fl per cent, sodium carbonate 
solution containing trypsin, well thyrnolized, for one week. On 
the third day, the gelatinous coagulum already described made its 
appearance, but gradually disappeared and at the end of the week 
there was only a very small residue remaining. The neutralized and 
concentrated digestive fluid, freed from more or less tyrosin by cool¬ 
ing and crystallization, was in this case treated with rock salt to sat¬ 
uration, yielding, however, only a small precipitate of proto- and 
heterocaseose, which on purification agreed in reactions with the 
caseoses previously descubed. Addition of salt-saturated acetic 
acid to the sodium chloride filtrate fiom the foregoing caseoses, failed 
to give any precipitate whatever, and as the saturation of the fluid 
with ammonium sulphate gave only a slight gummy precipitate it is 
evident that in this digestion the casein was almost completely con¬ 
verted into peptone. In older to be quite sure of the complete re¬ 
moval of everything precipitable by the ammonium salt the mixture 
was boiled for some time with an excess of ammonium sulphate, and 
the filtrate treated as described under peptone A for the complete 
removal of tyrosin and ammonium sulphate. 

The final product was exceedingly gummy and parted with the 
last traces of adhering alcohol very slowly. In fact, we found it best 
to dissolve the final alcoholic pieoipitate of peptone in a little water, 
and to drive off the alcohol from the solution by heat, after which the 
fluid was evaporated and the gummy peptone finally transformed 
into a friable mass by drying on a water-bath, and at last completely 
dried at 110° C. After its final precipitation with alcohol, an aque¬ 
ous solution of the peptone gave no precipitate whatever, with nitrio 
or acetic acid, neither with acetic acid and potassium ferrooyanide 
nor with cupric sulphate, or at the most nothing more than a faint 
turbidity. After being dried at 110° 0. until of constant weight, 
the product then gave a decided gummy precipitate by saturation 
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Of its aqueous solution with ammonium sulphate, and like peptone A 
gave precipitates with nitric and acetic acid and with cupric sul¬ 
phate. 

On analysis the following results were obtained : 

Casein antipeptone B. 

I. 0*3770 gram substance gave 0*2023 gram £[,0=5*96 per cent. 
H and 0*6635 gram C0 9 =47*25 per cent. C. 

II. 0*2687 gram substance gave 0*1442 gram II 9 0sr6*96 per cent. 
H and 0*4667 gram OO u = 47*36 per cent. 0. 

III. 0*8732 gram substance gave 44*9 c. c. N at 14*4° C. and 757*0 
mm pressure= 14*31 per cent. N. 

IV. 0*3801 gram substance gave 46*0 c. c. N at 14*0° 0. and 756*0 
mm pressure = 14*38 per cent. N. 

V. 0*4700 gram substance gave 0*0874 gram ash=7*86 per cent. 

VI. 0*5390 gram substance gave 0*0429 gram ash = 7*95 per cent. 

Percentage composition of ash-free mbstance. 

Av-ora^o. 

O 51*35 51*42 ... .. r>V38 

H 6*47 6 47 . 6-tf 

N . 15 54 15-61 15-57 

In a third digestion with trypsin, 2 kilos, of casein were warmed at 
40° C. for five days with 3 litres of 0*5 per cent, sodium carbonate 
containing an active trypsin solution, well thytnolized. At the end of 
the second day, considerable casein antialbumid separated from the 
solution, this time more as a gummy precipitate than as a gelatinous 
coagulum. On the sixth day, the alkaline fluid was filtered from 
the small undigested residue, neutralized, concentrated, and the 
caseoses precipitated by saturation with ammonium sulphate. In 
this digestion, there was present only a very small trace of caseose 
precipitable by saturation with salt, but considerable precipitable by 
salt-saturated acetic acid. After repeated boiling of the ammonium 
sulphate-saturated fluid, for complete removal of caseoses, the peptone 
remaining was separated, purified and dried as already described. 
The product dried at 110° C. gave on analysis the following results. 

Casein antipeptone C. 

I. 0*3104 gram substance gave 0*1720 grain II ft O=615 per cent. 
H and 0*5252 gram 00 1 =46*14 per cent. C. 

II. 0*2756 gram substance gave 0*1613 gram H 4 O=6*10 per cent. 
II and 0*4688 cram CO.=45*89 r>ei* cent. 0. 
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III. 0*5432 gram substance gave 68*0 c. c. N at 14*6° C. and 
756*4 mm pressure= 14*88 per cent. N. 

IV* 0*6280 gram substance gave 0*0449 gram ash=7*15 per cent. 

V. 0*4060 gram substance gave 0*0288 gram ash » 7 *09 per cent. 

Percentage composition of ash-free substance. 

Average 

0 49*64 49*40 .. 49*52 

H 6*68 6*57 .... 6*60 

N .... 15*99 15*99 

This peptone, like the preceding, after being dried at 110° C. gave 
a small gummy precipitate on saturation of its solution with ammonium 
sulphate, and also gave a precipitate with nitric and acetic acid, and 
a slight turbidity with cupric sulphate. 

In composition, all three of the peptones show a smaller 
'percentage of carbon than the caseoses formed by trypsin, but 
somewhat to our surprise the percentage of carbon is higher 
than in some of the caseoses formed by pepsin-hydrochloric acid. 
The nature of the substance, however, which at present affords 
but little proof that we have to deal with a single body, the 
extreme difficulty of obtaining it in a condition of dryness suit¬ 
able for analysis, and the almost utter impossibility of freeing 
it from adhering inorganic salts, all tend to throw doubt on the 
analytical data as expressing the composition of pure casein pep¬ 
tone. As already stated, there is unquestionably more or less of a 
decomposition or change attending the drying of the peptone. Bo 
pronounced is the hygroscopic character of these bodies, that when 
partially dried they will gain weight over strong sulphuric acid, and on 
being taken from the air hath while drying at 119° C. we often no¬ 
ticed on damp days a hissing noise as if from the rapid absorption of 
water. Further, as the drying progressed the odor of valerianic acid 
became quite pronounced and on testing the dried product, it was 
olten found to have an acid reaction so pronounced in many cases as 
to give a sour taste to the peptone, in addition to the characteristic 
bitten Before drying, the peptones were usually found to have a 
neutral reaction. These facts coupled with the changed behavior of 
the product towards ammonium sulphate, point to a change in the 
nature of the peptone, which may well be assumed to affect its com¬ 
position, and hence we would have our analytical figures taken with 
some allowance. ♦ 
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We also prepared a peptone, entirely non-precipitable by saturation 
with ammonium sulphate, by boiling 20 grams of pure deuterocaseose 
with 500 o. c. of 3 per cent, sulphuric acid for 14 hours. This prepara¬ 
tion, after purification, was too small in quantity for analysis, but in 
reactions it showed close agreement with the antipeptones prior to 
their long drying at 110° C., viz: non-precipitation by acetic acid and 
potassium ferrocyanide, by nitric acid, by cupric sulphate, and by 
saturation with ammonium sulphate both in neutral and in acid 
solutions. 


Thans. Cojw. AoV ot. VIU. 
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VI. —Some Experiments on the Influence op Arsenic and 
Antimony on Glycogenic Function and Fatty Degenera¬ 
tion op the Liver. By R. II. Chittenden, and J. A. 
Blake, B.A., Ph.B. 

SaikowskyV oft-quoted experiments on rabbits with antimonic 
and arsenious acids have made clear that in both arsenical and anti- 
monial poisoning there is pronounced fatty degeneration of the liver, 
with a lessening of the hepatic glycogen and in some cases even a total 
disappearance of it. With antimonic acid, Saikowsky found in his 
original experiments, that one-half to one gram of antimonic acid or 
other preparation of antimony per day, for fourteen or nineteen days 
in succession, gave rise to a fatty degeneration embracing the liver, 
kidneys, and even the heart. This has been verified by the experi¬ 
ments of Grohe and Mosler, who also state that in the duchy of 
Brunswick the peasantry give to the geese, when producing the 
famous fatty livers, a certain quantity of the white oxide of antimony 
every day.f With arsenic, Saikowsky likewise found that when 
rabbits are poisoned by a small dose so as to live from three to six 
days, the liver becomes much enlarged and very fatty and the glyco¬ 
genic fuuction nearly or quite abolished. 

It is very evident, therefore, that iu large quantities both arsenic 
and antimony have a special action on tissue changes, particularly 
on the liver. In the experiments referred to above, the quantities of 
poison given were quite large and with arsenic, particularly, their ad¬ 
ministration was soon followed by death. As neither of these sub¬ 
stances are ordinarily used in medicine for an acute effect, it seemed to 
us of interest to study the action of small doses on the tissue changes of 
the liver, with a view to ascertaining whether non-toxic doses of these 
two poisons would produce a similar effect It is ordinarily stated 
that in poisoning with antimony, phosphorus, and arsenic the nitro¬ 
genous products of tissue waste appear in the urine in much larger 
quantity than normally, owing to the increased decomposition which 
is going on.J Experiments of our own, however, have shown that 

* Virchow’s Archives, Band xxxiv, p. 78. 

f Quoted from El. 0. Wood’s Therapeutics, p, 161. 

\ Bnmton’s Pharmacology, Therapeutics and Materia Medics, p. 160. 
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small repeated doses of antimonious oxide are without influence on 
the excretion of nitrogen, sulphur, and phosphorus, and that hence 
when taken in non-toxic doses it has no noticeable action on proteid 
metabolism.* Without doubt, toxic doses do materially affect the 
nntrition of the body, but with a dog of 13 kilos, weight the admin¬ 
istration of repeated doses of antimonious oxide, to the extent of 17 
grains in 13 days, led to no apparent change in the amount of nitrogen 
etc. excreted, although the presence in the 24 hours’ urine of 13-23 
milligrams of antimony (Sb) gave evidence of decided absorption. 

We have therefore tried a few experiments on rabbits and fowls 
to see what effect small repeated doses of arsenic and antimony would 
have on the liver, as indicated by its content of fat, glycogen, and 
sugar. The experiments were made in pairs, in which one animal of 
each pair served as a control for comparison, while ttye other, kept 
under the same conditions of diet, etc. so far as possible, was fed 
each day with arsenic or antimony as the case might be. At the end 
of the period both animals were killed and the livers analyzed. 
Naturally, the animals of each pair were of the same age, from the 
same brood, and so far as possible of the same body weight. During 
the experiment they were kept on a weighed diet of cracked corn, 
meal, etc., and were confined in suitable cages. 

The methods of analysis were as follows : after determining the 
body weight, the liver was quickly removed, weighed and sampled 
by chopping, 10 grams or thereabouts were then weighed out accu¬ 
rately, dried on a water bath, ground to a fine powder and extracted 
in a fat extractor with warm ether until the fat was entirely removed. 

For glycogen and sugar, 20-40 grams of the sampled liver were 
thoroughly extracted with hoi water, (continuous extraction with 
water, frequently renewed, for several days) the extracts united, con¬ 
centrated to a very small volume and precipitated with a large excess 
of 95 per cent, alcohol. The precipitate of glycogen, etc., was washed 
with alcohol, dissolved in a small volume of cold water to 100 c. c., 
sufficient hydrochloric acid added to make the fluid contain 2 per 
cent. IIC1 and heated on a water-bath for 15 hours. After neutrali¬ 
zation, the volume was made up to 200 c. c. and the sugar determined in 
25 c, c. of the fluid by Allilm’s gravimetric method, and the glycogen 
calculated therefrom. The liver sugar was determined by evaporating 
the Alcoholic fluid from the glycogen precipitate, dissolving the resi¬ 
due in a little water, adding sufficient sulphuric acid to make the mix- 

sad flteko. Studies from Laboratory of Physiological Chemistry, Xaie 
University, vol U, p. 94. 
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ture contain 2 per cent. H t S0 4 , boiling for two hours to convert the 
sugar wholly into dextrose, and then, after neutralization of the acid 
fluid and diluting to 200 c. c., testing its reducing power by Allihn’s 
method. 

Experiment I. 

Action of arsenic on a Jowl, 


May 20-24, 

Period of dosing. 

0 1 grain Ah 3 0* daily 

“ 25-31, 

0 2“ “ 

u 

June 1-15, 

0 3“ “ 

u 

Body weight May 20, 

6 4 grams. 

A, control fowl 

1814 grams 

It, arsenic fowl 
1814 grama 

u *• Juno 16, 

1871 “ 

1686 “ 

Woight of liver, June 16, 

+ 57 

28 378 grams 

^ -128 

34 635 grams 


The liver of B f showed unmistakeable signs of fatty degeneration 
Determination of fat in liver . 

A control, 9 210 grams liver gave 0 3347 gram fat, = 3*63 per cent. 

B arsenic, 13 848 “ “ “ 1 8561 *• “ - 13 40 “ 


4 9*77 per cent 

Deter mvialt on of glycogen and sugar. 

A. B. 

Weight of liver used, 20 167 grams 20-787 grams. 


Glycogen A , control 


Volume 

uaod 

Weight On 

Equivalent 

In dextrose 

Equivalent 
iu glyvogen 

Total 

amount 

Per 

cent. 

25 c. e 

0 0744 gram 

0 0380 gram 

0*0342 gram 

0 2736 gram. 

L 36 

25 

0 0721 

0-0371 

0*0334 

0 2672 

1*32 

25 c c 

0 1720 gram 

Glycogen B, arsenic. 

0 0879 gram 0 0791 gram. 

0*6328 gram 

3 04 

25 

o-nin 

0-0875 

0-0787 

0 6296 

3 02 

25 c. c. 

0 0299 gr»m. 

Sugar A , 
0*0159 gram. 

control. 

0 1372 gram 

0 63 

25 

0-0332 

0 0170 

- . 

0*1408 

0*69 

25 c. a 

0-0185 gram. 

Sugar B, arsenic, 

0*0102 gram. . 

0-0816 gram. 

0*39 

26 

0-0162 

0*0091 


0 0728 

0*36 


100 grams of breast muscle from B gave 0 4 milligram of As. 

In this experiment, then, we have as the apparent result of the long- 
continued feeding of arsenic a loss of body weight, a decided increase 
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in the weight of the liver, a large increase in the liver fat, a gain in 
the amount of liver glycogen, and a loss in liver sugar. 

Experiment II. 

Action of arsenic on a fowl . 

Period of dosing. 

May 20-24, 0*1 grain As a Oa daily. 

41 25-31, 0*2 44 44 44 

June 1-16, 0*3 “ 44 

“ 10-18, 0*4 “ 

7 *0 grains. 

Towards the end of the experiment the arsenic fowl appearod to 
be suffering somewhat from the toxic action of the poison, consequently 
the arsenic was discontinued after the 18th, but the fowl died on the 
21st, and was immediately analyzed. 

• A, control fowl . B, arsenic fowl. 

Body weight May 20, 1644 grams. 1631 grama. 

“ “ Juno 21, 1757 44 1247 44 

•f 113 —284 

Weight of liver, Juno 21, 56*830 grams. 33*729 grams. 

Determination of fat in liver. 

A, control, 13 740 grams liver gave 0*7462 gram fat, = 5*40 per cent. 

By arsenic, 10*179 44 44 44 0*4925 44 “ = 4*83 

—0*57 per cent. 

Determination of glycogen and sugar. 

A. B. 

Weight ofliver uBed, 42*090 grams. 23*660 grams. 

Glycogen A, control 


Volume 

n«ed. 

Weight Cu. 

Equivalent 

In dcatroae. 

Equivalent 

In glycogen. 

Total 

amount. 

Per 

cent. 

25 o. C. 

0*5213 gram. 

0*2500 gram. 

0*2250 gram. 

1*8000 gram. 

•1*27 

25 

0*6238 

0*2504 

0*2253 

1*8024 

4*28 

25 c. c. 

0*0369 gram. 

Sugar A, control. 

0*0188 gram. . 

0*1504 gram. 

0*35 

25 

0*0379 

00198 


0*1584 

0 37 


In JB, no trace of a reduction could be obtained for glycogen and 
only an unweighable trace for sugar. 

In this experiment, therefore, we find a decided loss in body weight 
under the influence of the arsenic, a loss in the weight of the liver, a 
slight diminution in the liver fat and nearly a complete disappear¬ 
ance of both glycogen and sugar. 
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Experiment III. 

Action of arsenic on a rabbit. 

Period of dosing. 

May 25-31, 0 2 grain As*0 3 daily. 

June 1-15, 0*3 “ 

« 16-23, 0*4 “ 41 44 

0*1 grains 
A, control rabbit. 

Body weight May 26, 1644 grams. 

44 4 ‘ June 24, 1016 “ 

—28 

Weight ofliver June 24, 61*300 gram®. 

Determination of fat in liver . 

A y control, 16*320 grama liver gave 0*4126 gram fat, 
jW, arsenic, 14*435 44 44 “ 0*2888 44 “ 

—0*69 per cent. 

Determination of glycogen and sugar . 

A. B. 

Weight of livor used. 45*940 grams, 32*825 grams. 


Glycogen Ay* control. 


Volume need 
for reduction 

Weight Cu. 

Equivalent 

In dextrose. 

Equivalent 
tu glycogen. 

Total 

amount. 

Par 

cant. 

26 c. c, 

0*2036 gram. 

0*1045 gram. 

0*0940 gram. 

1*8800 grama. 

4*13 

25 

0*2027 

0*1041 

0*0937 

1-8140 

401 

25 c. c. 

0*5230 gram. 

Glycogen B } 
0*2503 gram. 

arsenic. 

0*2252 gram 

1*8016 grams. 

5*57 

25 

0*6223 

0*2500 

0*2250 

1*8000 

5*54 

26 c. c. 

0*0177 gram. 

Sugar A, control 

0*0098 gram. 

0*0784 gram. 

0*11 

25 

0*0173 , 

0*0097 


0*0776 

0*16 

25 c. c. 

0*0254 gram. 

Sugar B, arsenic. 

0*0137 gram. __ 

0*1098 gram. 

0*34 

25 

0*0232 

0-0126 


0*100$ 

0*31 


100 grama of muscle tissue yielded 0 3 milligram of As. 

Here, we find under the influence of the arsenic, an apparent gain, 
though slight, in body weight, an evident diminution in the weight 
of the liver, together with a diminished percentage of liver fat. Ap¬ 
parently, however, the amount of liver glycogen and sugar ere some¬ 
what io^GftBfcd* The liver showed no approach to fatty degeneration 
on utfcroscopic examination. 

♦The glycogen solution after boiling with add, etc., Was made up to 500 c. c, instead 
of 200 c. 0 . 4 


4-84 

46*760 grams. 

as 2*69 per cent, 

ax 2*00 “ 


By arsenic rabbit 
1502 grams. 
1586 
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Experiment IV. 

Action of antimony on a fowl. 

Per %od of dosing. 

May 20-24, 0*2 grain Sb 3 0 9 daily. 

“ 25-31, 0-4 “ “ “ 

June 1-7, 0*6 44 “ “ 

* 41 8-14, 0*8 “ “ 

13*0 grains. 


Body weight May 20, 
44 44 June 15, 


A 1 control fowl 
1559 grams, 
1531 44 

— 28 


Weight of liver June 15, 22*995 grama. 

Determination of fat m liver. 

A , control, 7*985 grams hvor gave 0*4000 gram fat, 

3, antimony, 11 409 “ 11 “ 0 0741 “ “ 


Determination of glycogen and Sugar. 

A. 


Weight of liver used, 


15*010 grams 


Volume used 
lor reduction 

Weight Cu 

26 C C. 

0*0577 gram. 

25 

0*0663 

25 c. c. 

0*1011 gram 

25 

0*1016 

25 c. c. 

0*0198 gram. 

25 

0*0211 

25 c. c. 

0*0860 gram. 

26 

0*0277 


Glycogen A , control. 

Kquivelont Equivalent 

in doxtrotnj in glycogen. 

0*0296 gram. 0*0266 gram. 

0*0289 0*0260 

Glycogen B , antimony 
0*0614 gram. 0*0462 gram. 
0*0516 0*0464 

Sugar A, control. 

0*0109 gram. 

0*0115 . 

Sugar B ) antimony. 

0 0160 gram. 

01)148 . 


7f, antimony fowl. 
1616 grams, 

1828 4 ‘ 

-f 212 

31*799 grams 

=■ 5 76 per cent 

= 5*91 

4-015 per cent 
B. 

20*390 grams. 


Total 

amount. 

Per 

cent 

0*2128 gram. 

1 41 

0*2080 

1*38 

0*3696 gram 

1*81 

0*3712 

1 82 

0*0872 gram 

0*58 

0*0920 

0*61 

0*1280 gram. 

0*62 

0*1181 

0*58 


]00 grams of breast muscle gave 1*2 milligrams Sb. 

These results would seem to indicate that antimomous oxide tends 
to increase the body weight, and apparently also that of the liver. 
The liver fat is obviously not much affected in this experiment, while 
the glycogen shows a slight increase in the antirnonial fowl 







112 Chittenden and Blake — Influence of Arsenic 

Experiment V. 

Action of antimony on a fowl 

Period of doting. 

May 20-24, 0*2 grain 8b a O fl daily. 

41 26-31, 0*4 " 

June 1- 7, 0*0 “ “ “ 

“ 8 - 16 , 0*8 “ “ 

11 16—19, 10 " “ “ 

18*4 grains. 

A, control fowl B, antimony fowl. 

1701 grarnB. 1767 grams. 

1044 “ 1814 “ 

— 57 

Weight of liver Juno 20, 34*177 grams. 

Determination of fat in liver. 

A, control, 9*477 grams liver gave 0*3890 gram fat, 

J?, antimony, 9*579 “ “ “ 0 5088 “ “ 

•+ 1*21 per coni. 

The appearance of the liver in D indicated fatty degeneration. 

Determination of glycogen and sugar 

A. Ii . 

Weight of liver used, 24*700 grains. 25 871 grams. 

Glycogen A, control. 


Volume uee<l 
for redaction. 

weight cu. 

Kqutvelont Equivalent 

in dextrose. in glycogen. 

Total 

amount. 

Per 

cent. 

25 c. c. 

0*2253 gram. 

01160 gram. 0*1044 gram. 

0*8362 gram. 

3*38 

25 

0*2263 

01160 0*1044 

0-8362 

3-38 

25 c. c. 

0*2480 gram. 

Glycogen J 5, antimony. 

0*1281 gram. 0*1153 gram. 

0*9224 gram. 

3*66 

26 

0*2479 

0*1280 0*1150 

0*9200 

3*55 

25 c. c. 

0*0360 gram. 

Sugar A, control. 

0*0189 gram. 

0*1512 gram. 

0*61 

26 

0*0360 

0*0189 ... _ 

0*1612 

0*61 

25 o. o. 

0*0383 gram. 

Sugar If antimony . 

0*0200 gram. „ ... 

0*1600 gram. 

0*62 

26 

0*0372 

0*0195 _ 

0*1660 

0*60 


100 grams of breast muscle gave 1*3 milligrams Sb. 


In this experiment, there was pronounced fatty degeneration of the 
liver in the antimonial fowL Further, as in the last experiment, there 
was apparently a slight increase both in body weight and in the 
weight of the liver. 


+ 51 

35*440 grams 

ar 4*10 por cent 

r~ 5*31 11 


Body weight May 20, 
“ “ June 20 
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Corresponding with the fatty degeneration, there was found 1*2 per 
cent, more fat in the antimonial liver than in the control. 

The liver glycogen was also slightly increased under the influence 
of the antimony. 

Ejcperiment VI. 

Action of antimony on a rabbit. 

Period of dosing. 

May 25-31, 0 4 grain Sb a Oj daily 

June 1- 7, 0*6 “ * 4 “ 

“ 8 - 16 , 0 8 “ “ 

“ 18-21, 1*0 “ “ “ 

19*4 grains 

A , control rabbit 77, # antimony rabbit 

Body weight May 25, 2012 grama. 1814 grams 

“ " Juno 23, 1998 “ 1701 11 

-14 -113 

Weight of liver Juno 23, 38*219 grams 42 741 grams 

Determination offal %n liver. 

A , control, 9 375 grama liver gave 0*3675 gram fat, as 3 81 per cent 

7?, antimony, 10*971 “ “ “ 0*3432 “ “ =3 12 4 

— 0 G9 por cent 

Determination of glycogen and sugar. 


A. B 

Weight of liver used, 28*844 grama. 31 *770 grama 

Glycogen A ) control 

Volume used Equivalent Equivalent Total i’t r 

for reduction Weight Cu. iu dextrose. In glycogen amount rent 

26 c. c. 0 0431 gram 0*0224 gram 0 0201 gram 0 1008 gram. 0 55 

26 0*0441 0 0229 0*0206 0 1048 0 57 

Sugar A, control 

25 o c 0 0445 gram. 0*0231 gram . 0 1848 gram 0 (>4 

26 0*0440 0*0229 . 0 1832 0 63 


In if, there was no reduction for either glyoogon or sugar. 

100 grams of rausclo gavo 1*0 milligram 8b. 

In this experiment, towards the end, the animal was evidently suf¬ 
fering from tfye toxic action of the antimony, and the body weight is 
wen to be noticeably diminished. The weight of the liver, however, 
was apparently increased by the antimony, although there was a 

*The last two days the antimony rabbit ate very little Hence, the oxide was not 
given after the 21st. The animal was evidently much affected by the antimony aud 
its general nutrition was at the last very poor 

Teaks. Conn. Ajvadj Vql, VIH, 


16 


Dec., 1888. 
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diminution in the liver fat, and a complete disappearance of both 
glycogen and sugar. 

While these experiments are far too few in number to generalize 
from, yet it would appear tbat small doses of antimonious oxide long 
continued tend to increase body weight, and particularly the weight 
of the liver. Further, the increase in liver woight is accompanied 
by an increased percentage of fat and a slight increase of liver 
glycogen. 

With corresponding doses of arsenious oxide, on the other hand, 
the results would indicate a diminution in body weight, likewise a 
diminution In the weight of the liver and also in the amount of liver 
fat. As regards glycogen, two of the results show an increased 
amount in the arsenical liven*, while in one experiment there was a 
total disappearance of glycogen. On the other hand, as Experiment 
No. I indicates, there may be, with small doses of arsenic, a very 
pronounced fatty degeneration of the liver, accompanied by an in¬ 
creased liver weight and an increase iti the percentage of liver 
glycogen. 



VII. —The Nature and Chemical Composition of the Myosin 
of Muscle Tissue. By R. II. Chittenden and G. Wyckoff 
Cummins, Pji.D. 

In spite of the interest attached to this peculiar proteid substance, 
little attention has been directed to its chemical nature since the 
time of its discovery by Kiihne.* In fact, Danilewskyf is the only 
investigator who appears to have studied its chemical relations to 
any extent, and so far as we are aware no attempt has ever been 
made to ascertain its chemical composition. With this fact in mind, 
it has been the main object of the present investigation to study the 
chemical composition of pure myosin, and to determine the differ¬ 
ences that may exist in the chemical nature, or in the properties, of 
myosin prepared from various animal sources. Unfortunately, our 
work was completed before Halliburton’s}; recent paper on muscle- 
plasma was published, otherwise wc should have attempted to verify 
some of his interesting discoveries regarding the muscle clot, and 
possibly have modified somewhat the character of our work. 

The researches of Ktlhne, HoppenSeyler,§ Weyl,|| and Danilewsky 
have shown that myosin, both from the animal and vegetable king¬ 
doms, is a globulin body, soluble in dilute sodium and ammonium 
chloride solutions, as well as in sulphate of magnesia and sulphates 
of the alkalies, and precipitable therefrom either by the addition of 
salt in substance or by dilution with much water. As stated by 
Danilewsky, myosin is most advantageously extracted from muscle 
tissue by ammonium chloride, in solutions of from 7-20 percent. 
We have, likewise, found this to he the case by comparative tests, 
and have, therefore, in all of our preparations of myosin for analysis, 
used ammonium chloride as the extractive, preferably of 15 percent, 
strength. For separation of myosin from the ammonium chloride 

# Kfihue, Protoplasma, Leipzig, 1804. Also Lehrbuoh der physiolugische Ohomie. 
f Myosin, some Darstelhmg, Kigensohaften, Umwamlhmg in Syntonm und Rdrkbil- 
dung ana demeelben. Zoitsohrift fur physiologische chemie. Baud v, p 158. 

$ Journal of Physiology, vol. viii, p. 138. 

§ Handbueh der Chom. Analyse, 4 Auflage, p. 236. 

(Beitrage zur kenntntas thieriacher und ptianzlicbor eiweisskorpor, Zeitschrift fur 
physiologlsohe Che rule, Baud i, p. 72. 
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solution we have mainly employed two methods, eithfer dilution with 
a large volume of distilled water, or dialysis of the ammonium 
chloride solution until the salt is entirely removed. In this latter 
process, we have Oi<$n observed that the separation of myosin 
partakes more of the nature of a coagulation than of an ordinary 
precipitation. A moderatoly strong ammonium chloride solution 
of myosin, on being plaoed in a parchment bag and suspended in 
running water, will ordinarily at the end of two or three days be 
converted into a semi-solid, jelly-like mass, which later on contracts 
more or less, but still shows all the characters of a genuine clot. 
In fact, we are inolined, with Halliburton, to consider this a genuine 
re-coagulation rather than a precipitation. We are inclined, how¬ 
ever, to believe that separation of myosin by dialysis is hardly as 
satisfactory in the preparation of small quantities, as precipitation by 
water, since on dialysis the jellying of the myosin naturally tends to 
enclose some of the salt and also any other proteids possibly present 
in the solution, while by precipitation with water the rnyosin is floc- 
culent, easily washed and thus more surely freed from both salt and 
albumin, 


Myosin A, from ox muscle. 

The first sample of myosin was prepared from a freshly killed ox. 
The finely chopped muscle from the thigh was freed, so far as possi¬ 
ble, from all traces of blood and soluble albumin by long soaking 
and frequent kneading with water. The water was frequently 
changed and kept thoroughly thymolixed so as to prevent any ap¬ 
proach to putrefaction. When the washings failed to give any tur¬ 
bidity by heat, or by acetic acid and potassium ferrocyanide, the 
washed tissue was placed in 10 litres of a 15 per cent, solution of am- 
mouimn chloride for extraction of the myosin. The resultant opales¬ 
cent fluid was filtered through paper and the myosin precipitated 
by saturation with sodium chloride. The precipitate was quickly 
strained off, dried somewhat between folds of filter paper, dissolved 
in a small amount of water and reprecipitated by treatment of the 
fluid with a large volume of water. The precipitate so obtained 
was washed with water until the washings gave no reaction for 
chlorides, when it was treated with weak alcohol and finally with 
96 per cent, and absolute alcohol, and ether. 

When partially dried, it was ground fine and further dried at 110° 
C. until of constant weight, for analysis. 

Its composition is shown in the accompanying table. 
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Myosin B^from ox muscle . 

A solution of myosin in 15 per cent ammonium chloride was pre¬ 
pared from 4 kilos, of freshly killed beef, as described under A. 
The myosin was then separated from the solution by dialysis, con¬ 
tinued until nearly all of the chloride was removed. The last traces 
of the ammonium salt were separated by filtration of the gelatinous 
myosin through chamois skin, and washing with wator. The prepa¬ 
ration was then treated exactly as A, and dried at 110° C. for analysis. 

By long continued contact with water, as in dialysis, the precipi¬ 
tated or coagulated myosin is rendered insoluble in dilute salt solu¬ 
tions, as noticed by Weyl and others, hence in this preparation it was 
not possible to purify the substance by reprecipitation. 

The composition of the product (see the accompanying table) is 
essentially the same as that of the preceding preparation. 


Myosin (7, from sheep's muscle. 

* 

This sample of myosin was obtained from fresh mutton in essen¬ 
tially the same manner as the preceding preparation, viz : by extrac¬ 
tion of the thoroughly washed tissue with 15 per cent, ammonium 
chloride, and separation of the myosin by dialysis. 

On analysis, it was found to possess a somewhat higher percentage 
of carbon than the two myosins from ox muscle, but in other respects 
it was identical with them. 


Myosin J) y from calf's muscle. 

A solution of myosin was prepared from 3 kilos, of fresh, lean mus¬ 
cle from a young calf, by extraction of the thoroughly washed tissue 
with 16 per cent, ammonium chloride solution. 

Prom one-half of the filtered fluid, myosin was precipitated by 
dilution with water and purified by washing with water until chlo¬ 
rides were entirely removed. It was then washed with weak alcohol, 
finally with absolute alcohol and ether, and then dried at 110 p C. for 
analysis (D l ). 

From the other half of the ammonium chloride solution, myosin 
was separated by addition of ammonium chloride in substance. The 
precipitate was freed from excess of ammonium chloride by addi* 
tion of just enough water to dissolve the salt, after which the floc- 
culent myosin was strained off, dissolved in a little water* and precip¬ 
itated by pouring the solution into a large volume of water. It was 
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.then washed with Water, alcohol, and ether, and dried at 110° C. 

<»")• 

The composition of both products is shown in the accompanying 
tables. 

From the analytical data it is seen that the two preparations show 
close agreement, although there are minor differences; D n , lor exam¬ 
ple, containing a slightly higher percentage ol carbon and a corres¬ 
pondingly lower percentage of nitrogen than D 1 . Further, D rl con¬ 
tains less than half as much ash as the other preparation. Both show 
fairly close agreement with the myosins from ox muscle, with per¬ 
haps a slightly higher average percentage of nitrogen. 

Myosin E> from fish .„ 

So far as we are aware, little attention has been paid to the my¬ 
osin from fish flesh. Myosin is assumed to be present and is supposed 
to be of the same general nature as the myosin from other forms of 
muscle tissue. 

We first tried the separation of myosin from fresh cod (Oadus 
callarias or G. morrhua ), using 2 kilos, of the fresh, lfrin tissue ob¬ 
tained in market. The final ammonium chloride extract (15 per 
cent.) failed to give anything more than an insignificant precipitate, 
either by dilution with water or by saturation of the fluid with 
sodium chloride. 

A second preparation was attempted from the flesh of the halibut 
(Hippoglossus vulgaris ); 2*5 kilos, of fresh tissue, free from fasciae, fat 
and integument were thoroughly extracted with thymolized water 
for several days, the chopped tissue being well rubbed up with the 
water to iusure complete removal of soluble albumins, etc. The 
thoroughly washed fibre was then triturated with a 15 per cent, 
ammonium chloride solution and allowed to stand in contact with it 
for 24 hours. The filtered fluid gave a decided precipitate on boiling, 
and also on addition of salt to saturation. 

Myosin was separated from the ammonium chloride solution by 
dialysis as a more or less gelatinous precipitate, and was prepared 
fofc* analysis by washing with thymolized water, and treatment with 
alcohol and ether. 

Dried at 110° O. until of constant weight, it yielded the following 
results; 

I. 0*8835 gram substance gave 0*2043 gram H,0 ss 0 08 per cent. 
H and 0*626? gram CO t = 51*18 per cent. C. 

Teaks. Cqkk. A.uau., Vou VIII. 10 


Dice, 1888. 
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IL 0*4896 gram substance gave 67*S C0 N at 16*4 # C. and 761 *6 W ® 
pressure sss 16*50 per oent. N. 

III. 0*4989 gram substance gave 0*0116 gram ash ss 2*85 per oent. 
Percentage composition of ash-free substance, 

C 62*89, H 6*97, N 16*74. 

The amount of myosin obtained from the fish muscle was not at 
all commensurate with the amount of flesh experimehted with. 
Danilewsky,* however, found in the muscle tissue of the peroh 8*66 
per cent, of myosin as contrasted with 7*6 per cent, in ox muscle. 
Whether our inability to separate a corresponding amount from the 
tissue of the cod and halibut was due to the character of the tissue, 
to its possible staleness, or to inferior methods of separation we 
cannot say. Certainly, the yield of rayosiu in our case was not as 
great as from the rausole tissue of the ox, calf, lamb or sheep. 

In composition, and in such reactions as we were able to try, the 
fish myosin was not unlike the myosin from other preparations. 

Myosin F y from ox muscle. 

A solution in 15 per cent, ammonium chloride was prepared as in 
preceding cases and the myosin precipitated by addition of a large 
amount of water. 

One half of the precipitated myosin was washed with water until 
all ammonium chloride was removed, then with alcohol and ether, 
and dried for analysis (F r ). 

The other half of the myosin was washed somewhat with water, 
not enough to render it insoluble, then dissolved in 10 per cent, 
sodium chloride solution, reprecipitated by dilution with water, thor¬ 
oughly washed and dried (F u ). 

The composition of the two products is shown in the accompanying 
tables. The results show close agreement with each other, and with 
the preceding preparations. 

Myosin <?, from ox muscle . 

According to Danilewsky, a 15 per oent solution of ammoniam 
chloride is stronger than necessary for the extraction of myosin from 

# TJeber die AbhSnghigkeit der contrscrtionaart der muskeln roa der{mengeu ver- 
bkltmteen eioiger ihrer Bestandtbeile. Zeitsohriffc fdr phyaioiogisobe Chemie. Band 
vil, p. 124. 
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muscle tissue. In fact, microscopic examination showed that 15 per 
oent. solutions of this salt generally cause destruction of the muscle 
fibres, while weaker solutions of the ammonium salt, as 5 per cent., 
extract the myosin equally well, without injuring the structural 
elemeuts in the least. 

Thinking that possibly a purer myosin might be obtained by the 
use of a weaker salt solution, several kilos, of thoroughly washed 
muscle tissue were rubbed up with an excess of 5 per cent, ammo¬ 
nium chloride and kept in contact with it for 48 hours. From the 
filtered solution, myosin was separated by addition of a large volume 
of water and the product washed and dried for analysis (G 1 ). 

The tissue remaining after extraction as described, was treated 
with a fresh 5 per cent, solution of ammonium chloride, and from 
this fluid a second precipitate of myosin was obtained by addition of 
water. This also was washed and dried for analysis (G 11 ), 

The residue of tissue still remaining was then extracted with a 15 
per oent. solution of ammonium chloride. The extract so obtained 
gave a flooculent precipitate on saturation with sodium chloride, and 
a coagulum appeared on boiling the solution, but no precipitate could 
be obtained on addition of a large volume of water. It is thus evi¬ 
dent that there was an almost complete extraction of myosin by the 5 
per oent. solution of the ammonium salt. 

On precipitating the small amount of myosin present in the 15 per 
cent, ammonium chloride solution by saturation of the fluid with 
salt, a clear filtrate was obtained which gave a turbidity on boiling 
and also on addition of acetic acid and potassium ferrocyanide, thus 
showing the presence of a small amount of soluble albumin. 

The composition of the two myosins, as seen from the accompany¬ 
ing tables, does not differ at all from that of other preparations. 


Myosin J5T, from muscle of sheep. 

In this preparation, the thoroughly washed and chopped muscle 
was partially extracted with a 5 per cent, ammonium chloride solu¬ 
tion, and the myosin separated by addition of water. It was then 
washed and dried for analysis (H l ). 

The residue of tissue was extracted with a 15 per cent, solution of 
ammonium chloride and the myosin separated from this solution, 
likewise, by addition of water (H* 1 ). 
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RfCBUMlC OF THE ANALYTICAL RkBULTB. 




0 

H 

N 

s 

o 

Myosin A, from 

ox_ 

52*84 

7-12 

16*89 

1*49 

21-66 

B, ‘ 

44 

52-51 

7*09 

16-58 

1*25 

22-62 

4 * C t “ 

sheep . 

535^4 

7*12 

| 16-46 

1-28 

21*96 

“ l)\ “ 

calf 

.12-84 

7*11 

17-14 

1*88 

21-56 

44 D", 44 

ii 

52-97 

7*18 

16-96 

1 *25 

21-66 

“ E, 44 

halibut .. 

52-89 

0*97 

16-74 

— 


*« <* 

ox... 

52 99 

7-11 

16*78 

1*29 

21-88 

“ it 

“ . 

52-83 

7*10 

16*74 

1*81 

22-02 

O', “ 

“ 

53-05 

7-19 

16*52 

1 *18 

22*00 

<4 G n . “ 

4 i 

52-82 

7*11 

1 10*80 i 

i 

1*10 

22-11 

41 H\ “ 

sheep 

52-84 

7-10 

16*91 

1*28 

21-87 

44 H", “ 

44 . 

52-57 

7*10 

! 16-84 ' 

116 

22*83 

“ 1, 44 

ox. 

52-79 

™; 

i 

10*80 

; 

1*20 ; 

21*97 

Average. ‘ 

. 

52*82 

i 

7*11 

16*77 

1-27 

21*90 

Fibrinogen* 

- 

52-03 

6*90 

10*00 

1-25 

22*20 

Fibrin* . . 


52*88 

8-88 

10*91 

1*10 . 

22-48 

Paraglobulin* . 

- 

52*71 

7-01 

15*85 

1*11 1 

28*82 

Egg albuminf . . 

i 

52*18 

8-98 

15*81 

1*87 i 

i 

28-21 


* llammarateu, Jahroaberieht <ior Thieruhnraie, vol. x, p. 11. 
f Chittenden and Bolton Studios from LiOxiratory of Physiological Chemistry T 
Yale University, vol ii, p. 134. 
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The two products are seen to be practically identical in compo¬ 
sition, and show close agreement with the other preparations of 
myosin. 


Myosin /, from muscle of ox. 

This, the last product/ analyzed, was obtained from an ammonium 
chloride extract of the washed muscle tissue from a freshly killed 
ox, by dialysis. After being washed and dried at 110° C. it was ana¬ 
lysed with the results shown in the accompanying table. 

On comparing now the composition of the thirteen preparations of 
myosin analyzed, there is seen to he a very close agreement through¬ 
out. Further, on comparing the average of the analytical results 
with Hammarsten’s figures for fibrinogen, the composition of the 
two bodies is seen to be almost identical. Compared with egg 
albumin, the most striking difference in composition is the low 
content of sulphur, and even if we assume with Danilewsky* that 
tire sulphur of the ash comes from the sulphur of the myosin the 
correction therefor would not materially lessen the difference. 
Myosin also contains nearly one per cent, more nitrogon than egg 
albumin. 


Coagulation of myosin solutions 

According to Kfihne,f the coagulation of myosin in a 10 per cent, 
sodium chloride solution occurs at 56-60° C, WeyiJ obtained similar 
results. Danilewskyg states that a 12-15 per cent, ammonium chloride 
solution of myosin becomes somewhat turbid at 42-43° C\, decidedly 
turbid at 45-50° C., while at 55° C. a flocouleut precipitate sep¬ 
arates. The same investigator also found that the more concentrated 
the ammonium chloride solution was, the lower the temperature at 
which the turbidity and separation of a precipitate occurred, although 
never below 40° C. In common with other proteid bodies a slight 
degree of acidity lowers the temperature of coagulation, while a cor¬ 
responding degree of alkalinity raises it. According to the recent 

* Zeitachrift ft ir Physiotogische Cheroie, Band y, p 161. 
f Lehrbuch der Pbysiologifiehen Ckemie, p 276. 

X Zeitachriffc fttr Pbystologische Cherme, Band I, p. 77 
§ Zeitsckrift fiXr Phyaiologische Cheaiie, Band v, p. 166. 
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work of Halliburton,* muscle-clot or myosin is formed from a sub¬ 
stance (myosinogcn) in the muscle-plasma which coagulates by heat 
at 47° C. and 56° C,, thus indicating that it probably consists of two 
distinct proteids which coagulate at these temperatures respectively. 
Further, Halliburton considers that whenever myoBin is dissolved in 
a suitable saline solution, it is at once re-converted into myosinogen, 
or rather into two proteids which resemble tnyosinogen in that they 
have the same heat coagulation temperatures and that they are con¬ 
vertible into myosin by dilution of their saline solutions. In salted 
muscle-plasma, Halliburton recognizes five distinct proteid bodies, 
distinguishable by fractional heat coagulation, viz : 

47° C., a flocculent, somewhat sticky precipitate. 

56° C., a more abundant and very sticky precipitate. 

03° C,, a finely flocculent precipitate, not sticky. 

78° C., a finely flocculent preoipitate, not sticky. 

A non-coagulablc albumose. 

Of these, the two proteids coagulating at 47° G\ and 50° C., make 
up the muscle-clot or myosin. 

With these preliminary statements, we proceed to the results ob¬ 
tained in our study of the coagulation points of the different myo¬ 
sins, simply prefacing, it with the explanation that our experi¬ 
ments were performed previous to reading Halliburton’s paper. 
Naturally, the temperature of coagulation offers the simplest and 
surest means, in conjunction with the determination of composition, 
of detecting any difference in the character of tho myosins from 
different sources. And with this as the main object the following 
experiments were tried. In every experiment, the muscle tissue was 
chopped quite fine and very thoroughly extracted with water, well 
thymolized, prior to solution of the myosin with the saline fluid. 

W© first demonstrated to our satisfaction that a 5 per cent, ammo¬ 
nium Chloride solution of myosin iuvariably coagulates at a lower 
temperature titan a 6 per cent, sodium chloride solution, and further, 
that the original saline extract of washed muscle shows approxi¬ 
mately the same temperature of coagulation as the salt solution of 
precipitated myosin. 

* Jouroftl of Physiology, voi. viii, p. J48. 
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Turbidity. 

Flocculent 

precipitate. 

A. 

5 per cent. UII 4 0! extract of sheep’s muscle. 

48° C. 

47° 0. 

B. 

5 per cent. NH 4 Cl solution of 1I 5 <) precipi¬ 
tate of myosin, from A. 

44° 

48° 

P- 

5 per cent. NaCl solution of U 2 0 precipitate 
of myosin, from A. 

57° 

52° 

I). 

£ per cent. NH 4 C1 extract of ox muscle. 

40° 

44 a 

K. 

5 per cent. NaCl solution of H t O precipitate 
of myosin, from D. 

57° 

02 c 

F. 

5 per cent. NH 4 C1 extract of lamb’s muscle. 

44° 

47° 

0. 

5 per oeut. NaCl solution of H a O precipitate 
of myosin, from F. 

51° 

57° 

II. 

5 per cent. NH 4 C1 extract of calf’s muscle. 

41° 

44° 

I. 

5 per oeut. NaCl extract of same. 

58' 

56° 

J. 

5 per cent. NII 4 C1 extract of breast muscle 
from chicken. 

43° 

40° 

K. 

5 per cent NaCl extract of same. 

53" 

57° 

L. 

5 per cent. NH 4 C1 extract of leg muscle from 
chicken. 

45 ’ 

48° 

M. 

5 per oeut. NaCl extract of same. 

55° 

ei° 


In all of these trials, the filtrate from the flocculei^t precipitate 
failed to show any further coagulation, although the temperature 
was raised to above 75° C. 

The results show a varying difference in the coagulation points of 
the ammonium and sodium chloride solutions, but on an average the 
difference amounts to eleven degrees. It further appears that the 
myosin solutions (in NaCl) from larub, calf, and chicken muscle have 
a somewhat lower coagulating point than the corresponding extracts 
from ox and sheep muscle. 

In another series of results, shown in the accompanying table, the 
same difference in coagulation point shows itself, and it is further seen 
that the extracts from rabbit’s and halibut’s muscle have a stUl lower 
coagulating point. Further, in this series of experiments* the filtrate 
from the first coagulum gave a second precipitate on nising the tem¬ 
perature, and in the case of the muscle from ox and lamb, a third 
coagulum was obtained at 74° C. 



Vomposition of the Myosin of Muscle Tissue. 


iar 


Coagulation of Myobin Solutions. 

Nature of the Solution Coagulation of the Solution. J Coagulation of the filtrate. 


5 per cent. Nad. 

Turbidity 

Floceulent 

precipitate 

Turbidity. 

Floceulent 

precipitate 

Hhecp’s muscle. 

57 0. 

63" C. 

68° C. 

78° C. 

Ox 


58 

63° 

66° 

72° 

Babbit's 

i* 

nr 

57* 

62° 

66° 

Pig’s 

.. 

56" 

60 

65° 

70‘ 

Lamb’s 

t i 

56 

60* 



Cftlfa 

t 4 

53* 

57" 

66° 

70° 

Halibut’s 

it 

47 

58° 

55° 

60" 

Ox 

ii 

nr 

63’ 

64° 

06* 

Lamb's 

a i 

t 

\ 55 

G2 r 

63° 

68° 

Calf’s 


1 56° 

59 

i 

63° 

66“ 

Chicken 

“ (breast) 

n\v 

57 

61* 

67’ 

il 


56* 

j 

61° 

1 

1 


Lobster* 

: 

1 65 





The results collectively fail to show the presence of a proteid 
coagulating at 47° 0,, given by Halliburton as characteristic of myo¬ 
sin, but they do show a coagulum at 50° C. or thereabouts, correspond¬ 
ing to Halliburton’s second proteid. This difference is possibly due 
to the character of the saline solution, Halliburton having used a 
magnesium or ammonium sulphate solution. The coagulums obtained 
at higher temperatures show an approach, at least, to the figures found 
by Halliburton in his fractional coagulation of salted muscle-plasma. 

♦Lobeter did not yield enough myoairi to permit of an exact determination, still a 
decided turbidity was present at <15* 0. The addition of water to the 5 per cent. NaOj 
solution, gave a floooulent precipitate which changed to a glairy mass resembling much 
the White of an egg, On washing with water it became insoluble, but differed in 
general appearance from similar precipitates from other sources, 
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A careful study of the preceding results, combined with what has 
been known concerning the ohemioal properties of myosin, seems to 
justify the assumption that myosin, as it occurs throughout the ani¬ 
mal kingdom, is a single obemical compound,- doubtless formed, as 
suggested by Halliburton, by the interaction of one or more myosin- 
ogens and a ferment body. That myosin is a single body, is sup* 
ported by the observed agreement in chemical composition and the 
general uniformity in the temperature of coagulation of myosin from 
various animal sources, and is furthermore to be inferred from the 
similarity in function of the tissue in which it occurs most abun¬ 
dantly. 



VI lit— Myosinobbs. By W. KfniNK and R. H. Chittenden, 


Of the primary digestion products of the various proteids, the 
albumoses from fibrin * * * § and egg albumin f have been more or less 
carefully examined and analyzed, as also the globnloses,J the case- 
oscs,§ and elastinoBea. |J Further, the vitelloses % have likewise been 
prepared from crystalline phyto-vitellin and their properties ascer¬ 
tained. With the hope of gradually completing the list we have 
undertaken a study of the primary digestion products of myosin, the 
results of which we now present. 

For the preparation of myosin, largo quantities of finely divided 
ox muscle were extracted with cold water until the fluid no longer 
gave reaction for albumin, after which the tissue was placed in an 
excess of a 15 per cent, ammonium chloride solution, and the myosin 
ultimately precipitated from the filtered fluid by dialysis.** The ex¬ 
traction of myosin with ammonium chloride, after the method of 
l)anilewsky,tf is far better in every way than the older method of 
extraction with 10 per cent, sodium chloride, since myosin is dis¬ 
solved more rapidly and completely by the ammonium salt, even 
from coarsely divided muscle, and at the same time forms a more 
easily filterable fluid. Further, the advantage of precipitating the 
myosin by dialysis in running water, instead of pouring the ammo¬ 
nium chloride solution into a large excess of water, consists in the 
avoidance of the large volumes of fluid necessary in the preparation 
of such a large quantity of myosin, while at the same time the my¬ 
osin is obtained equally free from soluble salts. At the best, how¬ 
ever, the preparation of such a quantity qf myosin as was needed in 
the present investigation involved a large amount of labor aud a 
comparatively low temperature, hence compelling us to take the 
winter season for the work. The united products obtained in this 
manner wore treated ultimately with dilute alcohol, whereby the 
semi-gelatinous mass was naturally more or loss shrunken, and finally 
with ether. 

* Zeitsohrift f(ir Biologic, Baud xix, p. 159 and Band xx, p. 11. 

f Studies frora Laboratory of Physiological Chemistry, Tale Univoraity, vol.ii, p. 126. 

f Zeitsohrift flttr Biologic, Band xxii, p. 409. 

§ This volume, p, 66. \ This volume, p. 19. 

Ueber riieUoeeu, by Dr. K. Neumoister. Zeitsehrift fiir Biologie. Band xxdi, p. 2. 

**S©e the preceding article. 

ff ZeHwhrilt lit Physlologische Chomie, Band v, p. 158 
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A sample of the product, carefully dried at 110° 0. until of con¬ 
stant weight, yielded the following results on analysis. 


Myosin. 


I. 0*8605 gram sabstanco gave 0*2313 gram H 3 0 = 7*01 percent. 
H and 0*7058 gram CO,=s 52*48 per cent. C. 

II. 0*4900 gram substance gave 0*0404 gram CO tt =r 52*48 per cent. 
C. 

III. 0*2918 gram substance gave 0*1868 gram H,() ss 7*18 per 
cent. H and 0*5596 gram C0 3 ss 52*38 per cent. C. 

TV. 0*7746 gram substance gave 1091 c.c. N at 15*4°C. and 759*8 
mm pressures; 16*73 per cent. N. 

V. 0*5013 gram substance gave 70*6 c.c. N at 14*7° C. and 757*8 
mm pressure ss 16*72 per cent. N. 

VI. 0*7524 gram substance gave 105*9 c.c. N. at 15*0° C. and 760*7 
mm pressure ss 16*77 per cent. N. 

VII. 0*6629 gram substance gave 0*0043 gram aHhs;0*66 per 
cent. 


VIII. 0*6741 gram substance gave 0*0040 gram ash ss 0*68 per 

cent. * 

IX. The ash from i *3370 grams substance gave 0*002 gram BaS0 4 
ss 0*02 per cent. S. 

X. 0*4967 gram substance gave by fusion with koh -f~ kno b , after 
Hammarsteri’s method, 0*0458 gram Ba8O 4 s=l*20 per cent. S; de¬ 
ducting 0*02 per cent. 8 of ash ss 1 *24 per cent. 

XI. 0*5992 gram substance gave after fusion with aoH-hKNo l 
0*0552 gram BaS0 4 ssl*28 percent. S; deducting 0*02 per cent.zs 1*26 
per cent. 


Percentage composition of ash-free myosin . 


C 

H 

N 

B 

O 


52*62 

7*06 


52*83 


52*78 . 

717 . 

16*86 10*88 16*88 



Average 
.... 52*79 
.... 7*12 

10*80 
1*27 1*29 

21*97 


The ash consisted almost entirely of calcium phosphate, 


190*00 


Digestion of Myosin . 

The myosin purified as described with alcohol and ether, proved 
so resistant to the action of pepsin-hydrochloric add, that its dige* 
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tion could bo accomplished only by repeated treatment with the fer¬ 
ment. The gastric juice at first emyloyed was prepared by warming 
120 grams of mneous membrane from a pig’s stomach with 1200 c. c. 
0*4 per cent, hydrochloric acid for 24 hours at 41° C , filtration 
through paper, dilution of the aoid fluid with an equal volume of 
water and further exposure to a temperature of 40° C. for four clays, 
in order to convert any dissolved albumoses into peptone. 

The digestive fluid so obtained contained 0 2 per cent. HOI and 
0*5 per cent, solid matter. 

200 grams of finely powdered myosin were placed in 2 litres of 
this gastric juice, 2 litres of 0*2 per cent, hydrochloric acid added 
and the whole warmed at 40° O. for two days. As only a little of 
the myosin appeared to be dissolved, the acidity was increased to 
0*4 per cent, and the mixture continued at 40° 0. for 24 hours longer. 
Although a large residue still remained undissolved, the entire 
mixture was made neutral with sodium hydroxide and strained 
through a cloth filter. The undigested residue, together with the 
abundant neutralization precipitate, was again warmed for several 
days at 40° C. with 2 litres of 0*4 per cent, hydrochloric acid con¬ 
taining 7*5 grams of scrapings from a stomach mucous membrane. 
After stopping the action of the pepsin by neutralization, this second 
digestive fluid was added to the first In spite of the energetic 
action of the pepsin (tested by allowing a little of the solution to 
act on boiled fibrin), there still remained considerable undissolved 
substance together with considerable neutralization precipitate, the 
whole apparently very resistant to the action of the ferment. In the 
united solutions there was present less than 100 grams of organic 
matter, of which it is fair to presume about 10*5 grams consisted of 
impurity in the form of substances from the stomach membrane. 
*When it is remembered, however, that well prepared gastric juice 
contains only a very small amount of substances precipitable by the 
salts used in separation of the proteoses, it is fair to assume that this 
impurity in the digestive fluid is unimportant in the study of the 
tnyosinoses. In all, nearly 00 grams of myosinoses were obtained. 

For separation of the myosinoses, the united neutral filtrates were 
concentrated to about one-sixth of their volume and saturated with 
crystals of rook salt, by whioh the fluid was converted into a gelatinous 
mass. On adding saturated salt solution to a portion of the filtered 
fluid it was rendered decidedly turbid; consequently, three volumes 
Of a saturated sodium chloride solution were added to the mixture, 
after which it was found that neither salt in substance or in solution 
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would give any further turbidity. From this it is evident that the 
neutral digestive fluid is not completely precipitated by simple satu¬ 
ration with sodium chloride, but that complete precipitation is 
reached only when the absolute quantity of salt stands in a certain 
proportion to the proteoses present. 

After this separation of the first portion of the myosino&es, which 
would naturally consist of proto, hetero, and dysmyosinose, the re¬ 
mainder were precipitated first with salt-saturated 30 per cent, 
acetic acid and then, after removal of the sodium chloride by dialy¬ 
sis, with neutral ammonium sulphate. In the solution remaining 
from this last precipitation, peptone was detected by the biuret re¬ 
action. 


Protomyosinoae . 

The sodium chloride precipitate, after thorough washing with 
saturated salt solution, dissolved almost entirely on being rubbed up 
with water. 

What did remain undissolved, Rhowed the reactions of dysalbu- 
mose. It was insoluble in water and in salt solutions of all strengths, 
but easily soluble in 0*1 per cent, hydrochloric acid, much more diffi¬ 
cultly soluble in 0*6 per cent, sodium carbonate, by neutralisation 
only partially precipitated and gave the biuret reaction. From the 
filtrate of the neutralized hydrochloric acid solution, some hetoro- 
inyosinose in the form of a flocculent precipitate was obtained by 
dialysis. This hetero body was soluble in dilute sodium chloride 
solutions, insoluble in water, precipitable by salt in substance, and 
after the manner of the albumoses gave a precipitate with nitric acid 
in the cold, which disappeared as the mixture was warmed, reappear¬ 
ing a8 the solution cooled. This heteromyosinoae, formed from dys- 
myosinose by a process of retrogression, amounted to considerable ; 
about 1*6 grams. 


Reactions of Protomyosimm. 

In order to purify protomyosinose the aqueous solution of the 
subatanoe was freed from sodium chloride by dialysis, by whioh only 
traces of beleromyosinose separated, and the solution evaporated to a 
thin symp. The fluid was filtered from a slight flocculent albumin¬ 
like precipitate insoluble in hot water, somewhat further concen¬ 
trated and the pure myosinose separated by alcohol. After washing 
with aleohol and ether it appeared as a light, White powder. The 
yield amounted to about ten grams. 
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The reactions of protomyosinose agree in general with those of 
protoalbumose, but with one important difference, viz: that an 
aqueous solution of the former, free from salt, of whatever concen¬ 
tration, is not rendered turbid by nitric acid. Addition of even a 
little sodium chloride to the acid fluid, however, is sufficient to cause 
a heavy precipitate, soluble as the mixture is warmed but reappear¬ 
ing as the solution cools. The precipitate is also soluble in an ex¬ 
cess of the acid in the cold. 

Protomyosinose is readily soluble in distilled water, the solution 
showing a weak, but unquestionably alkaline reaction. In this solu¬ 
tion, as well as in a solution rendered acid by acetic acid, cupric sul¬ 
phate produces a heavy turbidity, which on boiling almost entirely 
disappears. Acetic acid and potassium ferrocyanide produce a heavy 
precipitate, insoluble in glacial acetic acid. Neutral lead acetate 
gives no precipitate. Basic lead acetate and mercuric chloride 
both produce a heavy turbidity. An aqueous solution of the 
myosinose boiled with sodium hydroxide and lead acetate is colored 
deep brown or black; with sodium hydroxide and cupric sulphate a 
beautiful red. Concentrated sodium hydroxide, as in protoelastose, 
produces a heavy flocculent, gelatinous precipitate. By saturation 
of an aqueous solution of protomyosinose with sodium chloride, only 
a portion of the substance is precipitated ; the portion remaining dis¬ 
solved is precipitable by acid. 

The composition of the substance, dried at 110° C. until of con¬ 
stant weight, is shown by the following analysis. 

JPf'OtomyosinoM. 

I. 0*3722 gram substance gave 0*2387 gram 11,0 = 7*12 per cent. 
H and 0*7090 gram CO a = 51*95 per cent. C. 

II. 0*4239 gram substance gave 0*2688 gram H/> = 7*05 per cent 
H and 0*8048 gram CO fl = 51*77 per cent. O. 

III. 0*3319 gram substance gave 0*2138 gram 11,0 = 715 percent. 
H and 0*6308 gram C0 9 = 51*83 per cent. (\ 

IV. 0 , 4798 gram substance gave 67*5 c. e. N at 14*8° C. and 702*1 
mm pressure = 16*79 per cent. N. 

V. 0*5663 gram substance gave 78*3 c. c. N at 16*1° <\ and <68*2 
mm pressure = 16*64 per cent. N. 

VI. 0*4429 gram substance gavo 62*7 c. c. N at 15*8° C. and 758*2 
tnm pressure ss 16*77 per cent. N. 

VII. 0*5494 gram substance gave 0 0062 gram ash =1*13 per cent. 

VIII. 0*7080 gram substance gave 0*0081 gram ash=l*l4 per cent. 
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IX. The ash from 1*2574 grams substance gave 0*0182 gram BaS0 4 
= 0*14 per cent. S. 

X. 0*4183 gram substance gave after fusion with koh -f kno # 
0*0450 gram BaS0 4 ssr47 per cent. 8 ; after deducting 0*14 per cent. 
8 of the ash ss 1 *33 per cent. 

XI. 0*3963 gram substance gave after fusion with koh *f kno , 
0*0411 gram BaS0 4 = 1*42 per cent. 8; deducting 0*14 per cent.zr 
1*28 per cent. 

Percentage composition of ash-free protomyosin 


A virago 

O 52*58 52*85 52*41 ... . 52*48 

H 7*19 7*12 7*22 . .... 7*17 

N . . 16*98 16*88 16*96 .16*93 

B . 1*35 1*80 1*82 

O .. . 22 16 


100*00 

Tlie ash contained only calcium phosphate and sulphate, with a 
little ferric oxide. 


DeuteromyoBinose. 

This myosinose, as we have before mentioned, was obtained mainly 
by saturation with ammonium sulphate. After removal of the 
greater portion of protomyosinose by saturation with salt as de^ 
scribed, deuteromyosinogje was in part precipitated by salt-saturated 
acetic acid, but this precipitate could not be used on account of the 
large amount of proto body precipitated with it, as shown by the 
cupric sulphate reaction. This method of treatment, however, 
although necessitating the loss of considerable deuteromyosinose, 
enabled us to remove the proto body completely and thus ensure a 
pure specimeu of deuteromyosinose on treatment of the filtrate with 
ammonium sulphate. Naturally, before saturating the fluid with the 
ammonium salt, the sodium chloride was removed by dialysis. The 
myosinose thus precipitated by saturation with ammonium sulphate 
was dissolved in water and dialyzed until the sulphate was Entirely 
removed, or to such an extent that the fluid gave only the slightest 
turbidity with barium chloride even on long standing. We hastened 
the removal of the sulphate by repeated evaporation and renewed 
dialysis of the concentrated fluid. The substance was finally pre* 
cipitated from the suitably concentrated fluid, as a white powder, by 
alcohol and washed with alcohol and ether. It weighed forty*4ve 
grams. 
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Reactions of deuteromyosinose . 

Like the preceding tnyosinoso, this body also reacts alkaline in an 
aqueous solution and this property exercises more or less of an influ¬ 
ence on certain of its reactions. In order to convince ourselves of the 
absence of traces of either proto or heteromyosinoso, wo paid particu¬ 
lar attention to the behavior of the deutero body towards the cupric 
sulphate reaction, which according to Neumeister’s observations is a 
decisive test on this point, A fairly concentrated solution of our 
preparation was not rendered turbid by cupric sulphate in the cold, 
but after boiling and then cooling the mixture, a slight turbidity 
appeared. Solutions of the substance so concentrated as to be 
almost syrupy, gave a slight turbidity at once, the turbidity disap¬ 
pearing when the solution was heated and reappearing as the fluid 
cooled. By partial neutralization of the alkalinity of the myosinose 
solution, leaving the fluid, however, still alkaline to delicate tost 
papers, precipitation by cupric sulphate was entirely prevented. Ah 
protomyosinose is precipitated by the copper salt equally well in an 
acid fluid, wq are led to consider our deuteromyosinose entirely free 
from this impurity. 

In general, deuteromyosinose shows much the same reactions as 
deuteroalbumose, but is somewhat different from the latter in that it 
is more difficultly precipifcable. Acetic acid and nitric acid produce 
a precipitate only after addition of sodium chloride to saturation. 
Acetic acid and potassium ferrocyanide give* a decided turbidity, not 
soluble in glacial aectic acid. Basio lead acetate and mercuric 
chloride both produce a precipitate, insoluble in excess of the rea¬ 
gent. Cold nitric acid quickly produces an intense yellow color. 
The biuret reaction comes out distinctly, but on boiling the my¬ 
osinose with sodium hydroxide and lead acetate only a faint brown¬ 
ing of the fluid is obtained. 

The composition of the substance, dried at 110° C., is shown by 
the following analysis: 


Deuteromyosinose. 

I. 0*2121 gram substance gave 0*1394 gram H,0=: 7*30 per cent. 
H *r 0*8896 gram C0 5 =r 50*09 per oent. C. 

II. 0*2115 gram substance gave 0 1390 gram H # 0 = 7*30 per oent. 
H and 0*3891 gram CO*=5 50*12 per cent. C 

UX 0*8880 gram substance gave 58*6 c, o. N at 15*0° C. and 
782*8 mm pressure st= 16*71 per cent* N. 

Tuans. Oonn. Acad*, Vqfc VIII. 


19 


Daa f 1888. 
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IV. 0*2940 gram substance gave 41*4 c. o. N at 15*7° 0. and 759-7 
mra pressure ss 16*72 per oont. N. 

V. 0*4572 gram substance gave 0*0080 gram ash ss 1*77 per cent. 

VI. 0-5462 gram substance gave 0*0094 gram ash ss 1*72 per 
cent. 

VII. Th% ash from 1*0034 grams substance gave 0*0116 gram 
BaSO 4 = 0*J5 per cent. S. 

VIII. 0*3645 gram substance gave after fusion with koh + kno # 
0*0315 gram BaS0 4 = 1*29 per cent. 8; after deducting 0*15 percent. 
S of the ash =1*14 per cent 

IX. 0*4050 gram substance gave after fusion with kou -f kno s 
0*0420 gram BaS0 4 = 1*42 per cent. S; deducting 0*15 per oent.= 
1*27 per cent. 


V 

Percentage composition of ash-free den ten* myoHutoae 

Average 

50*95 50*98 _ 50 97 

H 

7*42 

7-42 . . .. 

...... 

7*42 

N 

»«» 

17-00 17-01 

. . . „ 

17*00 

S 

. 

„ . . 

1*16 

1*28 * 1*22 

o 

- 

— 

* - 

23*39 

100*00 


The ash consisted only of calcium phosphate and sulphate, with 
some oxide of iron. 

This is as far as we have been able at present to carry our study of 
the myosi noses, since hefcero and dysmy osmose appear to have been 
present in the digestions only in very small quantity. Myosin 
purified by alcohol, as was the preparation employed by ns, is so diffi¬ 
cultly digestible that it is attacked only by the most energetic pepsin 
mixture, and this 1ms the disadvantage of rapidly converting hetero 
and protoproteose, which according to Neumeister's * investigations 
are formed in the beginning of digestion, into the dentero body; con¬ 
sequently in the present instance wo could expect a large amount only 
of deuteromyosinose. Corresponding with this view, we obtained for 
45 grams of deutcromyosinose, only 10 grams of protomyosinose and 
but 3 grams of hetero and dysuiyosiuose. Further, the unavoidable 
loss attending the separation of these bodies was probably greater 
with deuterorayosinose than with the others, Portions of the fluid 
from the first and second digestion, tested before they were united, 
showed also a difference in that the fluid from the first digestion con- 


* LOC. Oil, 
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tained far more proto and dysmyosinoso than the latter, which, on the 
other hand, was particularly rich in deuteromyosinose. From this it 
is evident how an albuminous body can in one sense be difficultly 
digestible, in that its solution takes place slowly and its primary 
cleavage products form gradually, and yet the latter be further 
transformed, under the continued action of the former^, far more 
readily and completely. Our conception of digestibility needs there¬ 
fore to be broadened, after having for so long embraced simply 
the time required for solution of the proteid, or, in the case of pep¬ 
sin digestion, the hardly attainable extreme of complete conversion 
into peptone. 

On comparing now the resulls of the analyses of myosin and the 
two myosinoses in the following table, 


0 

H 

N 

s 

O 

Myosin.52*79 

7*12 

10*86 

1*26 

21*97 

Protomyosinose _ 52*48 

7*17 

10*92 

1*32 

22*10 

Dcuterorayosinose 50 79 

7*42 

17 00 

1*22 

23-89 


there is seen to be only a small difference in composition between 
myosin and protomyosiuose. The content of carbon in the latter is 
only 0*36 percent, less than in the former, that of nitrogen 0*00 per 
cent, greater and oxygen only 0*17 per cent, greater. Between deu- 
teromyosinose and the undigested proteid, on the other hand, there 
is a far greater difference in composition, the content of carbon being 
1*82 per cent, less, while nitrogen is 0*14 per cent, greater and oxy¬ 
gen 1*42 per cent, greater. In hydrogen, both myosinoses show a 
small increase over myosin, while the content of sulphur is piaeti- 
cally unaltered. 

That portion of the myosin, which was apparently not further 
alterable* by gastric juice, together with the somewhat large neutral¬ 
ization precipitate, we attempted to digest by the action of trypsin. 
This was ouly partially successful, for although the trypsin solution 
consisted of an extract from 20 grams of dry pancreas in 2 litres of 
0*4 per cent, sodium carbonate, and the proteid matter was warmed 
with it at 40* C. for six days, wo were not able to bring more than 
half of the material into solution. The digestive fluid behaved some¬ 
what peculiarly, in that with a certain excess of acetic acid it gave 
a fine pulverulent white precipitate. After removal of this substance, 
the solution gave no turbidity whatever with sodium chloride, or 
with* sodium chloride and nitric acid, and only a t cry slight one with 
ammonium sulphate ; hence it contained no myosinoses. Peptone, 
botvever, was formed in considerable quantity. 



IX.— The Relative Absorption of Nickel and Cobalt. By 
R. II. Chittenden and Charles Norris, Jr., Ph.B. 


When nickel and cobalt were first discovered they were supposed 
to be possessed of decided toxic properties, and nickel particularly 
was looked on as more poisonous than copper. Examination, how¬ 
ever, of many of the supposed cases of nickel poisoning led to the 
view that toxic action was due, mainly at least, to the presence of 
arsenical impurities, with which German niokel particularly was 
known to be contaminated. Gradually, therefore, the view has be¬ 
come widespread that nickel and cobalt are no more poisonous than 
iron, with which chemically they are* so closely related. We have 
not, however, been able to find many very definite statements re¬ 
garding their physiological or toxic action. Blake * in bis study of 
the relation between isomorphism, molecular weight, and physiolog¬ 
ical action, places the sulphates of nickel and cobalt in the same 
group with copper, zinc, iron, etc., and further airanges cobalt, cop¬ 
per and zinc together in a sub-group, on account of their arresting 
the action of the heart and preventing the coagulation of the blood. 
Nickel, however, is placed with manganese on account of its exert¬ 
ing a marked influence on the nervous system. As to the intensity 
of their physiological action, Blake apparently considers nickel and 
copper of the same strength, while cobalt is figured as one-twentieth 
stronger. Both salts, however, kill by arresting the action of the 
heart and in lethal action cobalt stands first, f Woodman and Tidy J 
state that 80 grains of the oxide of cobalt given to a dog proved 
fatal in a few hours, whilst 3 grains of the sulphate injected into a 
vein proved fatal in four days. With niokel, the same writers state 
that vomiting is freely induced in a dog by a dose of 20 grains of 
the sulphate, whilst 10 grains injected into the jugular vein will de* 
stroy life instantly. Finally, Bruntou and Cash have found that 
nickel and cobalt, like most other metallic salts, cause slight contrac¬ 
tion of the blood vessels,§ 

♦ America!* JTo\*roal of Science an<i Arts, vol. vii, p 194. 

f See Brunton’B Pharmaotflogy and Therapeutics, p, $1. 

| Forensic Medicine and Toxioology, p. Ill end p, 914, 

§0runton r 8 Pharmacology, p. 246, 
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Ottr experiments have been conducted wholly upon rabbits, the 
main object being to study the distribution of the absorbed poison. 
The salts used were chemically pure cobalt and nickel nitrates, dried 
over sulphuric acid. They were administered by mouth in gelatin 
capsules. 

We first endeavored to gain some idoa of the relative toxic action 
of the two salts. For this purpose two rabbits, weighing 2 kilos, 
each, were dosed as follows : 


Experiment /. 


Oct. 

1, 

10 a.in. 

Hftbbtt A. 

0*150 gram Ni(NO,h 

Rabbit B. 

0*150 gram CO(NO,) 4 

<< 

1, 

4 p.m. 

0*102 44 “ 

0*100 “ 

a 

3, 

10 a.m. 

0*150 44 

0*150 “ 

a 

a, 

5 p.m. 

0*101 " 

0*100 44 44 

«< 

8. 

9 a.m. 

0*200 ‘* “ 

0*200 “ 

♦ < 

8. 

4 p.m. 

0*200 “ 

0*200 44 

< t 

4. 

9 a.m. 

0*251 “ * 

0*250 44 

tt 

4, 

5 p.m. 

0*250 “ a 

0*250 44 

ti 


10 a.m. 

0*850 ** 

0-850 “ “ 

4t 


4 p.m. 

0*850 44 

0*350 44 

ti 

«, 

9 a.m. 

0*500 “ 

0*500 44 

it 

8. 

8 p.m. 

0*500 44 

0*500 “ 




8*104 grams. 

8*100 grams. 


Both rabbits died on the morning of the 7th, apparently from 
heart failure. The urine was examined each day, but in both cases 
was entirely free from either sugar or albumin. On the 3d, the 
oobalt rabbit appeared troubled with involuntary micturition and 
defecation, and on the 5th there was quite pronounced partial paral¬ 
ysis of the hind quarters, The appetite remained good up to the 
6th. On the 6th instant, after administration of 500 milligrams of 
the cobalt salt, there was a loose diarrhoea continuous till death, de¬ 
cided paralysis of the hind legs, total loss of appetite with a decided 
lowering of the body temperature. After death, the body weight 
was found to have diminished three-fifths of a kilo. With the nickel 
rabbit, there was no diarrhoea whatever and the paralysis of the 
hind legs, visible on the 0th, was not as pronounced as with cobalt. 
The loss of body weight was the same as in the cobalt rabbit. 

On post-mortem, the only noticeable abnormal feature with either 
oobalt or nickel was a slight congestion of the lining membrane of 
the stomach and intestines. The stomach, however, was found full 
Of undigested food, as if the salt had interfered with the digestive 
process. 
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It is thus seen that neither the cobalt or nickel salt can be called a 
violent poison, since comparatively large amounts are required to 
produce a toxic effect, and even then the action is somewhat slow. 
This is still more clearly seen in the next experiment. 

j Experiment //, with cobalt. 

A vigorous black doe, weighing 2 kilos., was dosed as follows ; 


Oct. 8. 0*200 gram cobalt nitrate. 

“ 9, 0*400 “ 

“ 10,.O-ftOO 44 

“ 11, . _ 0*700 44 

»i . ^ 0*260 44 ** “ 

“ 18.. 0-350 44 

“ 14. 0-250 “ 

“ 15. 0*550 44 “ 44 

“ 10 , . 1*000 44 

44 17,. 1*500 44 44 

44 18,. 2*000 » 4 


7*700 grams. 

The animal died on the 10th, of heart failure. On the 11th, when 
7 decigrams of the salt were given, the animal appeared sickly, with 
loss of appetite, high rectal temperature, etc., but by diminishing 
the dose of cobalt the animal rapidly recovered. On the 17th, how¬ 
ever, with increase in the dose of salt there was diarrhoea, with a 
slight indication of paralysis of the extremities. At no time did the 
urine contain either sugar or albumin. There was a decided loss of 
body weight, nearly one-third. On post-mortem, the stomach and 
small intestines wore found somewhat iuflamed, and the liver showed 
signs of a slight fatty degeneration. 

Immediately on the death of the animal the internal organs were 
removed and the absorbed cobalt determined. 

The method of analysis, both for cobalt and nickel, was as follows: 
The finely divided tissue was oxidized with dilute hydrochloric acid 
and potassium chlorate, after the usual method. From the solution 
so obtained, chlorine was removed by evaporation, the fluid made 
alkaline with ammonia and the cobalt or nickel precipitated by a 
stream of hydrogen sulphide gas. The washed sulphide, after igni¬ 
tion, was then dissolved in nitro-hydrochloric acid, the free acid en¬ 
tirely removed by heat and the chloride converted into sulphate by 
addition of concentrated sulphuric acid. Ultimately, the sulphuric 
acid solution of sulphate was diluted somewhat with water, made 
strongly alkaline with ammonia and the metal separated by elec¬ 
trolysis. 
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Following are the amounts of absorbed cobalt found in experi¬ 
ment II: 



Total weight 

Weight 
of Co 

Co per 100 


of orgau. 

grams of tissue. 


grama. 

milligram*. 

milligrams. 

Htomach aud contents. ... 

. 81*75 

57-3 

70*34 

Small Intestines. 

. 43*90 

13*8 

31*44 

Large intestines. 

. 20*40 

40*2 

152 10 

Caecum . 

. . 154*00 

302*5 

190*48 

Liver. 

. 45*75 

8*9 

19*43 

Kidneys. 

. 10*30 

lost 


Heart.. 

. 8*80 

0*7 

7*95 

Lungs... 

. 5*82 

0*9 

15*40 

Muscle of legs. 

. 100*00 

1*9 

1*90 

Muscle of back. 

. . 27*45 

15 

5*46 

Brain. 

Hpinal cord. 

. 8*75 ) 

. 8 88) 

0*8 

0*45 


Considering the large amount of cobalt nitrate administered, the 
extreme solubility o i the salt, and the length of time intervening 
between the first and last dose, it is somewhat surprising that the 
amount absorbed was not greater. Evidently a large portion of the 
cobalt passes directly through the alimentary canal, probably com¬ 
bining with the proteid mattor of the food to form an insoluble and 
indigestible compound. 


Experiment 111 , with nickel. 

A black and white doe of 4 kilos, body weight was dosed as fol¬ 
lows : 

Oct. 15,.0*200 gram nickel nitrate. 

“ 16,. 0*400 “ “ 

" 17,. 0*600 “ 

“ 18,. 0*800 “ 

" 19,. 0*500 “ 

2*500 grams. 

On the morning of the 20th, the animal was found dead, the only 
noticeable symptoms haviug boen general weakness, loss of appetite 
and diarrhoea. The loss of body weight was quite pronounced, 
amounting in the six days to 1*4 kilos. The urine was entirely free 
from albumin and sugar. There was a little inflammation of the 
stomach. In this experiment, the toxic action would appear to have 
been greater than that of the cobalt in the preceding experiment. 
The distribution of the absorbed poison was as follows: 
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Total weight 
of organ. 

Weight of HI. 

N1 per 100 gram* 
oftlMue. 


grains. 

milligram*. 

milligram*. 

Stomach and contents. 

.. 115*00 

12*2 

10*68 

Small intestines — 

. . .. 67*87 

11*4 

16*88 

Large intestines 

. * ... 87*45 

8*9 

10*41 

Caecum. 

. ... 190-00 

9*4 

4*95 

Liver ... 

87 50 

5*1 

5*88 

Kidneys .... 

18 85 

0*8 

4*24 

Heart.... 

8 00 

1*8 

14*60 

Lungs 

. ... 14 15 

0*9 

6*86 

Muscle of legs .... 

392*00 

1*2 

0*41 

Muscle of back .... 

. . 129 00 

8*8 

2*95 

Brain— . 

8*75 

21 

24*00 

Spinal cord. 

. 5 00 

1*0 

20*00 

Spleen. 

2-00 

0*6 

80*00 


The amount of nickel found in tho alimentary tract is naturally 
not so large as in the case of cobalt, where the filial doses were larger 
and the diarrhoea not so bad. Of the absorbed nickel, the distribu¬ 
tion is essentially the same as with cobalt. The amount in the kidneys 
and liver is not as large as would be expected from the size of the 
doses and the soluble character of tho salt. It suggests that only 
a small portion of the salt given is absorbed, and that elimina¬ 
tion goes on with comparative slowness. Quite striking is the 
peculiat distribution of the nickel in the muscle tissue, the amount 
in the muscles from the back being seven times as large as in the leg 
muscles. Tho same peculiarity is likewise noticeable with cobalt. 
Also noticeable is the comparatively large amount in tho brain and 
spinal cord, more of the poison iu proportion to the weight of the 
organ being found horo than in either the liver or kidneys. 


Experiment IV, with cobalt and nickel. 


In this experiment, two rabbits of approximately the same body 
weight were dosed with nickel and cobalt respectively as follows : 


Rabbit A. 

Nov. 1, 0-200 gram 00(N0,) a . 

“ 8, 0-160 

“ 8, 0-850 “ 

“ 4, 0-400 “ “ 

“ 5. 0-850 “ *• 

“ 6, 0-800 “ 

“ 7, 0-600 “ 

•* 8 , 0 “ “ 

2-660 grams. 


Rabbit B. 

0-300 gram Ni(NO,),. 
0-860 

0-800 “ “ 

0-800 “ •« 

0-600 <• <• 

0-800 “ <. 

0-800 “ •< 

0-500 “ «< 

8*150 grams. 
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Both animals were found dead on the 9th. In the cobalt rabbit, 
the stomach, lungs, kidneys and brain were found more or less 
congested and there was considerable diarrhoea before death. In the 
nickel rabbit, there was no diarrhosa and but little congestion. Rec¬ 
tum was found full of bard fteces. 

Following is the distribution of the poison in the two rabbits. 


Rabbit cobalt. 



Total weight 
of organ,^ 

Weight Of Co. 

Co per 100 grams 
of tissue. 


grama. 

milligrams. 

milligrams. 

Stomach and contents_ 

. * 76*05 

10-8 

14*09 

Small intestines. 

. ... 08-70 

7*5 

12-77 

l^argc intestines. 

... . 20-10 

10*9 

54-28 

Caecum . 

_ 108-00 

50*5 

40*76 

liver.. — 

. . . 91*08 

8*8 

8*62 

Kidneys... 

. . . 18-55 

0*8 

5*90 

Heart. 

. ... 18-37 

0*9 

6*78 

Lungs... 

. 9‘02 

1*8 

18*50 

Muscle of legs... 

_ 196*00 

1*2 

0*61 

Muscle of back-.. 

. 95-85 

1*7 

1*77 

Brain. 

. 8*87 

1*2 

13-58 

Spinal cord. 

. 4*95 

0*9 

18*18 


Rabbit nickel. 



Total weight 
of organ. 

Weight of Ni. 

Nt per HJU grams 
of tissue. 


grams. 

milligrams. 

milligrams. 

Stomach and contents. 

_ 64-80 

18*4 

28 -3« 

Small intestines. 

. 52*80 

2*0 

3*82 

Large Intestines. 

. 12*10 

2*0 

16*53 

Liver. 

. 70-00 

5*6 

8*00 

Kidneys... 

. 11*20 

0*8 

7*05 

Heart. 

. 8-72 

0*8 

11*90 

Lungs . 

. 7*02 

2*1 

26*51 

Muscle of leg. 

. 157*00 

1*1 

0*70 

Muscle of back. 

. 82*00 

2*0 

2*44 

Brain. 

. 9*00 

1*2 

18*88 

Spinal cord. 

. 8*98 

1*7 

42*71 


Very noticeable in both of these results, as in the preceding ex¬ 
periments, is the comparatively large amount of poison iu the brain 
and spinal oord, also the same relative distribution in the muscle 
tissue of the legs and back previously commented upon. The large 
amount of poison in the lungs and heart, as contrasted with the liver 
and kidneys, is also quite noticeable. 

Teaus. Oo m Acad,, Vql. Till. 


20 


Duo., 1888 . 
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Expiriment V\ with nickel. 

In this experiment, 1*8 grams of nickel nitrate were given by 
mouth during five days to a rabbit of 1*5 kilos weight, the individual 
doses being of about the saftoe 8 i 2 :e as in preceding expenments. On 
the sixth day, the animal died of heart failure. Following is the 
distribution of the poison. 



1 uial w( Ight 

1 r>< nil 

Weitfht of Nt 

M por lOOtfmm* 
of tUnuo 


lit aim* 

mil ltgr Haiti 

millltfraam 

Stomach and contents 

78 00 

8*2 

4*88 

Small intestines 

59 10 

1 8 

8*04 

I^arge intestines 

86 40 

99 

27 20 

Caecum . . 

170 00 

80 5 H 

20 744* 

Liver 

58 00 

8 1 

18*06 

Kidneys 

10 27 

0 8 

7*70 

Heart 

7 42 

1 8 

1668 

Lungs ... . 

6 52 

02 

8 06 

Muscle of legs 

97 30 

2 0 

2 67 

Muscle ot back 

85 00 

8 7 

10 57 


Experiment FT, with cobalt. 

In this experiment, an attempt was made to ascertain something 
regarding the elimination ot the cobalt through the kidneys For 
this pm pose, the mine was collected each day and the cobalt detei- 
mined by the same method as used m the analysis of the organs 
The rabbit (body weight 2*5 kilos.) was dosed as lollows : 


Examination of tfo $4 hours' unne 


Nov. 27, 

0 100 gram CO(NO,) 

80 c e 

< on tamed 1 » milligrams Co 

‘ 28, 

0 200 

i 4 4 

50 

6 1 “ 

44 29, 

* 80, 

0 

0 800 

« 4 t 

| 78 “ 

“ e a 

Dec 1, 

0 200 

it it 

i 


“ 2, 

0 


[ 120 *• 

" as s 

“ 8, 

0 400 

“ 

5 


“ 4, 

0 400 

l * < 



5, 

0 400 

i t i 



“ 6, 

0 400 

4 4 4 



7, 

0 400 

4 4 4 i 



44 8, 

0 500 

t t 4 



" 0, 

0 

4 t 4 



- 10, 

0*500 

it it 



“ n, 

0 500 

tt .< 




4*800 grams. 
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The animal died on the 12th. On the last day, 15 o. c. of thick, dark 
brown, viscid urine were voided which contained 1*8 milligrams of 
cobalt. 7*15 grams of faeces excreted during the last 24 hours were 
found to contain about 100 milligrams of cobalt. Obviously a large 
amount of the cobalt passes directly through the alimentary canal, 
while of the absorbed portion considerable is eliminated through the 
urine, much more indeed than the small amounts found in the kidneys 
would appear to warrant. 

On analysis of the organs of this rabbit, the following results 
were obtained : 



Total weltfbt 
of or«an 
grams 

Liver. 

. -- 66’00 

Spleen. 

. .. 0-40 

Kidneys. 

.... 15-80 

Heart .... 

10*78 

Lungs 

7-02 

Muscle of le# .. 

_ 140-00 

Muscle of back 

. 180-00 

Brain 

8-85 

Spinal cord . . 

4*10 


Wrlffht ot t o 
milligrams 

(u|iu 1(X> crania 
of tissue. 
mllUgiams 

2-6 

8*94 

0-5 

12500 

0*5 

8*27 

0-1 

0*98 

1*0 

14*24 

9-8 

7*00 

4-7 

8-61 

1-5 

17*96 

2*0 

48*78 


Here, as in many of the preceding cases, the lungs contain a 
higher percentage of the poison than either the liver or kidneys, 
while the brain and spinal cord contain a still higher percentage. 

With this rabbit, convulsions were noticed shortly before death 
and the breathiug was very labored, as if the respiratory muscles 
were affected. 

An experiment, similar to the preceding, tried with nickel, led to 
a like result as regards the elimination of the poison. The first 24 
hours’ urine (25 c. c.) contained 1*6 milligrams of nickel, while the 
portion (70 c. c.) passed during the 24 hours preceding death con¬ 
tained 8*1 milligrams of the metal. Further, 0*5 grams of faeces 
excreted during the last 24 hours contained 17*5 milligrams of nickel. 

It is obvious from the foregoing that soluble nickel and cobalt 
salts are possessed of decided toxic properties, but that their poison¬ 
ous action is somewhat slow and manifested only when compara¬ 
tively large amounts of the salts are administered. Further, so far 
as our experiments show, the two salts act very much alike. Both 
apparently cause death by stopping the action of tho heart and also 
produce more or less disturbance in the alimentary tract, interfering 
with digestion, producing more of less inflammation of the mucous 
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membrane of the stomach and intestines, and causing a more or less 
persistent diarrhcea. Unlike uranium, these salts have no apparent 
action on the kidneys or liver, sections of hardened tissue from these 
organs showing no change of structure. Further, in every case the 
urine of the poisoned animal was entirely free from sugar and albu¬ 
min throughout the experiment Both salts tend to produce a par¬ 
tial paralysis of the extremities, more pronounced possibly with 
cobalt than with nickel. They enter the circulation quickly, are 
rapidly distributed to all parts of the body and are in turn more or 
less rapidly eliminated by the kidneys. Considerable, however, evi¬ 
dently passes directly through the alimentary tract and is excreted 
through the freces. 

Both salts appear to raise the internal body temperature quite 
decidedly, the rectal temperature rising even two or three degrees 
centigrade. The blood vessels of the ears, on the contrary, quickly 
beoome constricted under the influence of the salts, and the ears ap¬ 
pear white and quite cold, 

Tlio storage power of the individual organs is somewhat peculiar. 
The spinal cord and brain, in the majority of the experiments, stand 
first in their power of picking up and retaining the nickel and cobalt. 
This is m close accord with what has already been found w r ith solu¬ 
ble forms <>t arsenic,* and more recently with strychnine sulpliate.f 
It would have been interesting in this connection to have seen 
whether, as with arsenic, the form of the poison modifies the 
relative amount absorbed by the brain and spinal cord, but this we 
did not have time to try. Again, as with soluble forms of arsenic, 
the muscle tissue shows in several of the experiments, as Nos. V and 
VI, a marked affinity for nickel ami cobalt, retaining a larger percent¬ 
age of the metals than either the liver or kidneys. Still more notice¬ 
able, in all of the experiments but one, is the much larger amount of 
poison in the muscles of the back than in the muscles of the leg; a 
constant difference occurring in a tissue of the same kind, and hardly 
explainable on the ground of difference in vascularity. A somewhat 
similar distribution of arsenic in the muscle tissue was found by 
one of us a few years ago in an arsenical poison oase.J 

# Chittenden, Amer Chera Journal, vol. ?, p. «, also Studies from laboratory of 
Physiological Chemistry, vol i, p U1 Scolosuboff, Bulletiu do la Soci&4 Chimiquo 
de Paris, vol xxiv, p 125 

f R. W Lovett, Journal of Physiology, vol nt, p. 99 

J Chittenden, Amor, Obem, Journal, vol v, p 12 
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Another striking feature in the storage of nickel and cobalt by 
the tissues, is the comparatively large amount retained by the lungs 
and heart, the amount found in these organs generally exceeding the 
amounts stored up in the liver and kidneys. 


Tam Com Ac aix, VOt* Till, 


21 


March, 1889. 



X.—Results obtained by Etching a Sphere and Crystals of 
Quartz with Hydrofluoric Acid. By Hr. Oho Meyer and 
Samuel L. Penfield. 

A few years ago one of us* published the results of an experiment 
of etching a* sphere of calcite with acetic acid in which the symmetry 
of a calcite crystal was brought out by the character of the etchings 
on the sphere and the final result of eating away the greater part of 
the calcite was a crystalline figure with rounded faces, but with a 
decided steep scalenohedral habit with truncations at the extremities 
of the vertical axis. This suggested to us the idea of trying similar 
experiments on spheres cut from other crystals. The difficulty of 
course lies in obtaining spheres of perfectly pure homogeneous ma¬ 
terial ; the results furnish, however, au interesting and instructive 
means of studying the symmetry of any crystalline substance and as 
parts of the sphere are parallel to all possible faces of a crystal, as 
soon as the relation of the sphere to the axes of the crystal is made 
out the character of the etchings ip any particular part of the sphere 
will determine the character of the etching produced by the solvent 
on any crystal face parallel to that particular part of the sphere. 
The ease with which spheres of Japanese quartz can be obtained and 
the readiness with which quartz yields in certain directions, to the 
action of hydrofluoric acid, made the following experiments quite 
easy, while the results as will be seen are far more striking than one 
would at. first suppose. 

The results of our experiments will be better understood by re¬ 
viewing some experiments made in 1855 by P. Leydoltf on quartz 
crystals in which he showed that hydrofluoric acid acts very un¬ 
equally on the different kinds of faces, so that not only the right and 
left-handed character of the crystals, but also all the complexity of 
twinning can be made to appear by etching. The experiments were 
repeated by us by plaoing simple quartz crystals from Herkimer, 
N. Y,, in strong hydrofluoric acid and leaving them till sufficiently 
distinct etchings were produced. In these experiments, some of 
which were carried on in cold and some in hot add, the character of 

* Meyer, Jahrb. Min., 1883, i, 74, 
fSito-ber. dor Wieuer Akad., 1856, xv, p. 69. 



Etching a Sphere of Quartz urith hydrofluoric acid, 159 

the etehing was in all oases the same, and as quartz is dissolved by 
the acid very slowly it is not probable that slight changes in the tem¬ 
perature or strength of the acid would have made any appreciable 
difference. On the ordinary quartz combination of prism, m t I, loio, 
positive rhorabohedron r, 1, 10 I 1 and negative rhombohedron z,- 1, 
oui the following etchings are very easily developed. The positive 
rhombohedron r yields most readily to the action of the acid becom¬ 
ing covered with elongated unsymraetrioal depressions having a hori¬ 
zontal direction, the heaviest part being to the right in a right 
handed crystal, fig. i, plate I, and to the left in a left handed crystal 
fig. 2, plate I. The top and middle edges of these depressions are 
nearly straight, the bottom slightly curved, the widest end is ter¬ 
minated by a straight edge having the direction of the zonal edge 
between r and the adjacent z face. These etchings are distributed 
thickly over the r faceB, and although they are not all exactly alike, 
their general character is well represented in figs. X and 2. The 
effect of this action i» also to eat away and replace all of the edges of 
the cry stal toward which the heaviest ends of the etchings are turned ; 
thus in a right-handed crystal between r and r (loll and Iioi), r and 
z (1011 and oni) and r and m (loll and Olio) all to the right, while 
the corresponding edges to the left toward which the points of the 
depressions on r arc turned, are left perfectly sharp, except of course 
the upper parts where r, 10 T l forms a short edge with the adjacent 
r, oui face to the left. In a left-handed crystal, this same phenomena 
can be observed only with the corresponding edges eaten away to 
the left instead of to the right. This replacement of the edges is not 
shown in figs. 1 and 2, but is shown in the original figures of Leydolt, 
who also determined the symbols of the faces replacing the different 
edges. According to our experience the replacement of the edges 
appears more like an accumulation of little facets, all reflecting the 
light simultaneously, than a replacement made by a single face and 
for a discussion of the symbols of the faces and the determination of 
the twinning structure of quartz as shown by the etchings we refer 
our readers to the original paper of Leydolt. If the crystals are left 
in the acid for a sufficiently long time the edges between the rhombo¬ 
hedron faces tycoon eo j ar €attm awa y that nothing is left of the 
original rhombohedron faces and the prism is left terminated by the 
etehing faces alone, which flatten out the crystal very much in the di¬ 
rection of the vertical axis. 

On the negative rhorabohedron z , the etchings are of an entirely 
different character, composed of a system of shallow depressions 
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with curved contours, giving a sprt of feather-like marking with the 
direction of greatest action turned toward the heaviest etching on 
the positive rhOTnbohedron, figs. 1 and 2, plate I.* 

The prismatic faces are much less acted upon than the rhombo* 
hedron faces, the etchings varying somewhat in character but con¬ 
sisting essentially of four sided depressions with long and short 
vertical edges parallel to the edges of the prism, one straight steep 
edge on the side of the positive rhorabohedron r and parallel to the 
zonal edge between m and s, and a shorter slightly curved edge on 
the side of the negative rhombohedrou z . These etchings have 
definite delations to the symmetry of the crystals and are of reverse 
character on right, fig. I, plate 1, and left, fig 2, plate I, handed 
crystals. On adjacent prismatic faces, the longer or shorter vertical 
edges are turned toward each other, aud by prolonged etching the 
alternating prismatic edges, toward which the shorter vertical edges 
of the etchings are directed, are slightly eaten away while the other 
prismatic edges remain sharp and perfect. 

From a consideration of the above we can now more readily under¬ 
stand the action of hydrofluoric acid on a sphere out from a simple 
quartz crystal A sphere of about 2 44 c. m diameter was purchased in 
New Yovk, and etched by placing it in a lead crucible containing rather 
a strong commercial hydrofluoric acid, such as can be bought in rubber 
bottles from dealers in chemicals. The exaot strength of the acid 
was not determined. No speoial care was taken to place the sphere 
in any particular position in the acid, its position being accidentally 
changed nearly every day when the acid was removed, and the solu¬ 
tion of the quartz going on so slowly that the acid had a chance to 
act apparently equally on all similar parts of the sphere. During 
the progress of the etching, which was earned on slowly in the cold, 
photographs of the etched sphere were obtained at three stages, which 
seemed well suited for illustration. 

* According to my experience these etchings on the rhombohedron faces furnish 
one of the best method# of showing to a beginner in crystallography that the six faces 
which usually terminate a quart/ orystal, are not the faces of an hexagonal pyramid, 
and all alike, but are those of a positive and negative rhombohedrou To prepare 
sections for showing this with a microscope, crystals should be etched till the mark¬ 
ings are sufficiently distinct, then by cementing the crystal, with the etched face down, 
to a glass plate with Canada balsam and cementing glass plates on either side, the 
quarts can bo ground nway with emery till the glass plates fonp a large wearing sur¬ 
face and the quarts is grouud to Just the thickness of the glass plates, then after re¬ 
moving the Shoe of quart* and oleaning it It can be cemented to an object glass with 
the etched surface up and is ready foi examination with the microscope —Penfiokl. 
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Aftev leaving tbe sphere in the acid for a few hours, the etchings 
were distinctly observed and their arrangement on the sphere was 
such that its crystalline nature and relation to hexagonal axey could 
be determined. The location of the extremities of the vertical axis 
was marked by the centers of two triangular patches on opposite 
sides of the sphere, while the character and arrangement of the 
prominent etchings on the positive rhombohedron indicated the right 
handed character of the crystal from which the sphere was cut as 
well as the looation of the extremities of the lateral axes. After 
being in the acid for about four days some of the etchings were very 
prominent, and the sphere had the appearance represented in figures 
1 and 2, plate II. In figure 1 we are looking down upon the sphere 
iu the direction of the vertical axis. In the centre there is a distinct, 
somewhat hexagonal field, the center of which marks the extiemity 
of the vertical axis. This whole portion is one where the etching 
has gone on very vigorously, and with the microscope it can be seen 
that the surface is composed of minute triangular pyramids grouped 
closely together. About this, three prominent parts, which are ar¬ 
ranged in the alternating sections of the hexagon, indicate the 
positiou of the positive rhombohedron by the greater extent of the 
etching, leaving very distinct prominences with their steep sides 
turned to the right. A distinct ridge or marking, from which the 
lines of etching go off very distinctly, can also be seen about in the 
center of each negative rhomhohedrou. In fig. 2, we are looking at 
the sphere about at right angles to a prismatic face. A little above 
the center of the figure and trending to the right, the prominent 
etchings, indicating the position of the positive rhombohedron, can 
be seen, while below and to the right they can also be seen in the 
position of the lower positive rhombohedron. On what may be 
called the equator of the sphere, midway between the above men¬ 
tioned prominent etchings on the positive rbombohedrons above and 
below, the extremity of one of the lateral axes can be located a little 
to the right of the center of the figure. On much of the surface near 
the equator of the sphere, the original polish has not been destroyed. 
The vigorous action of the acid at the extremities of the vertical axis 
is plainly seen accompanied already by a slight flattening of the 
sphere. 

After exposing the sphere again to the action of the acid for about 
two weefcs it bad the appearance represented in figures 3 and 4, plate 
IL In figure 3, where we are looking down upon the sphere in the 
direction of the vertical axis, three parts on the equator, located by 
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the right baud and upper and lower left band angles of the hexagon, 
indicate one extremity of each of the three lateral axes and from 
these parts the lines of etching run out very beautifully toward the 
center and the prominent marking on the rhombohedron faces. In 
figure 4, where we are looking at right angles to the vertical axis, 
besides the decided flattening, a rhombic portion, about in the center 
of the field, is conspicuous, the center of which locates the extremity 
of one of the lateral axes. On this portion not only could the origi¬ 
nal curved surface of the sphere bo detocted but also the original 
polish. The acid having had apparently no action on this portion 
of the sphere, while the etched portions come up to meet this with 
sharp and distinct angles. Owing to a slight misunderstanding a 
mistake was made in photographing figure 4, which was not discov¬ 
ered till it was too late to correct it. If we imagine the sphere 
turned 90° so that the unattacked portion would appear at the right 
and seen at a tangent, while one of the two similar portions which 
are now behind and out of sight would appear in the front and a 
little to the loft, the quartz would appear in just the right position 
to compare with figures 2 and 6. As it is we are looking at the 
crystal not at right angles to a prism m but at right angles to a prism 
of the second order T2lo 

By exposing the quartz for about one month longer to the action 
of the acid it appeared as represented in figures 5 and 8, plate II. In 
figure 5, which is again a vertical view, we can readily locate the ex¬ 
tremities of the three lateral axes by the right hand and upper and 
lower left hand angles of the hexagon. At these parts the curved 
contour of the sphere is preserved for a short distance, but between 
them there is a decided tendency toward a triangular cross section. 
The sphere as will be seen from figure 8 has become extremely flat¬ 
tened and the upper and lower portions meet along a very sharply 
defined line. The etchings seem to arrange themselves along parallel 
lines or ridges and some idea of their beautiful arrangement can be 
obtained from the larger reproduction shown in figure 8, plate I. In 
figure 6 wo notice, in addition to the extreme flattening, two of the 
three portions where the acid has had very little action, one taken at 
a tangent to the right, the other a little to the left of the center; 
these appear as very conspicuous parallelograms; they have a 
curved surface similar to that of the original sphere, and although 
the original polish has disappeared from them only the finest etchings 
can be detected with the microscope. It can almost be said that the 
acid has had n% action on these three surfaces, at least not enough to 
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destroy the original polish of the sphere till toward the very end of 
the experiment and not enough to appreciably diminish the diameter 
of the sphere. Although the original diameter was not accurately 
measured care was taken soon after commencing the etching to cut a 
hole in a card board very carefully just large enough to allow the 
sphere to pass and at the conclusion of the etching the quartz just 
touched at these three points when passed through the same hole. 

The quartz was still exposed to the action of this acid for about a 
week, but the general effect was not different from that shown in 
figures 5 and 8. Of course the sphere was still further flattened in 
the direction of the vertical axis and the three parts at the extremi¬ 
ties of the lateral axes where the acid had acted least, became con¬ 
siderably changed, being flattened out more in a vertical direction 
and therefore appearing as parallelograms, relatively much more 
elongated horizontally. Figure 3, plate I, is from a photograph 
taken at this stage in which the relation of these parts to the longer 
sharp edge between them is less than in figure 5, plate II. At this 
stage also the etching of the sphere was stopped and the specimen 
deposited in the collection of Professor George J. Brush, New 
Haven, Conn. 

In review it will be noticed, as is the case in all etching, that the 
acid acts very unequally on different faces of a crystal and therefore 
on different parts of the sphere, equally, however, on those similar 
parts of the sphere which are similarly situated with reference to 
hexagonal axes. The action is greatest at the two extremities of the 
vertical axis. The action seems to be, especially toward the end, to 
lift off or dissolve away layers of molecules from above and below 
while there are three parts, which are each one of the ends of three 
lateral axes, where the acid exerts practically no solvent action. 
These parts diminish in size as the action of .the acid continues but 
not by any action of the acid upon them directly, except as the 
molecules were taken away from above, below and at the sides. 
This is one of the most striking features of the experiment that in 
these three directions quartz is almost absolutely insoluble in hydro¬ 
fluoric acid. As a study in symmetry the experiment all along was a 
very interesting one. The etched sphere could never be divided by 
a plane into symmetrical halves and showed throughout all of the 
experiment the tetratohedral character of a right-handed quartz 
crystal. The sphere was cut from a crystal which would have shown 
etchings like those in figure 1, plate I. The accompanying illustra¬ 
tions give only a faint idea of the beauty of the etched sphere, it 
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being impossible to reproduce tbe delicacy and boauty of the mark¬ 
ings as they appeared on the perfectly transparent material of the 
quartz. 

Pyro*electrical experiments .—To further test the relation of the 
sphere to crystallographic axes, it was heated for some hours in an 
air bath to 100° C. and on cooling dusted with a mixture of red oxide 
of lead and sulphur, according to the excellent method described by 
Professor A. Kundt of Strassburg.* The red oxide of lead and 
yellow sulphur arranged themselves in six alternating vertical bands 
about the equator of the sphere, the red bands being located midway 
between the heaviest parts of the etchings on the positive rhorabohe- 
drons above and below. On the etched sphere represented in figure 
2, plate II, a red band ran vertically a little to the right of the cert- 
ter, a yellow one a little to the left of the center and ho on, three red 
alternating with three yellow about the equator of the sphere. On 
the etched sphere represented in figures 5 and 6, plate II, the slightly 
attaoked parallelogram parts, representing the ends of the lateral 
axes, were yellow while the center of the sharp edges midway be¬ 
tween them were red. These pyro-electi ical phenomena, according 
to B. von Kolenko,f indicate that the crystals from which our sphere 
was cut was a right-handed one; that part of the sphere where neg¬ 
ative electricity develops on cooling and where the positively elec¬ 
trified red oxide of lead deposits, indicating the position of the pris¬ 
matic edge, where the right-handed trapezohedral faces above and 
below would occur. The even distribution of the pyro-electrioity 
into six alternating positive and negative sections prove the simple 
character of the sphere and the absenoe of twinning. This latter 
was very important for the success of our experiment, for if the 
sphere had been cut from a complicated twin crystal the etchings 
would have arranged themselves in a very confused manner, and the 
shapes produced by the etching would have been very much modified. 

In closing we wish to express our thanks to Mr. J. M. Blake of 
New Haven, for the care which he took in photographing such a 
difficult, transparent object, and to Mr. E f Bierstadt of New York, 
for the pains which he took in the preparation of the plates. 

Mineralogical Laboratory, Sheffield Scientific School, Feb. 4th, 1889 

♦ Ann d. Phya. u. Chem., 1883, xx, p 592. 

f Eeitacb. f. Kryst., ix, 1884, p 1. 
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EXPLANATION OF PLATES. 


Plate I. 

1 Etchings produced on the faces of u right handed quartz crystal by hydrofluoric 
acid 

2 Etohiugs produced on the faces of a left handed quartz crystal by hydrofluoric 
acid 

3 Final result of eating away the greator part of a sphere (cut from a right handed 
quartz crystal) with hydrofluoric acid during a period of about eight weeks Keen m 
the direction of the vertical axis The angles of the hexagon mark the extremities of 
the lateral axes 


Piatt? II 

1 and 2 Apj>earance of the etched sphere after being in the acid atx>ut four days 
1 Keen in the direction of the vertical axis 2 keen in the direction at right anglos 
to the vertical axis and a prism of the first order 

3 and 4 Appearance of the etched sphere after being in tho acid about three 
weeks ,1 keen as in 1 4 Owing to u mistake in taking tho photograph seen about 

at right angles to a prism of the aocond Older 
5 and 6 Appearance of the etched sphere after being in the ucid about seven 
weeks r > Seen ns In 1 and 3 6 Seen as iri 2 


Deo , 
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XI.— New England Spiders of thk Families Dbashid^b, 
AgaikniDvE and Dysderid/k. By J. H. Kmerton. 

Drassidae. 

The I)rm$ida\ have long bodies like the Ayafanidm and Lyeosidte) 
but most of them are a little flattened above and walk with their 
bodies near the ground ; the first and second feet are directed for¬ 
ward and the third and fourth backward. The feet have but two 
claws, undei which is usually a cluster of hairs sometimes so thick 
as to conceal the claws. The under sides of the tarsus and metatarsus 
are sometimes covered with hairs, especially on the first and second 
legs, and these hairs are often flattened or thickened at the end. 
The cephalothorax is low in front, the highest part being in the 
middle or farther hack. The eyes are in two nearly straight rows. 
The spinnerets are cylindrical with the tubes on the end, and the 
upper and under pairs are nearly equal in length. 

None of the JJrasshliv make webs for catching insects, though 
many of them make nests, usually flattened tubes, in which they 
hide in wintci or while moulting or laying eggs. Most of them live 
on the ground and hide under leaves and stones A few, as Clubiona , 
Chiraeanthium, and Anyphwna live in summer on plants several 
feet above the ground. 

Many species are found adult at all seasons and probably live 
several years. 

The cocoons are flat, some are attached by one side, but most of 
them lie loose in the nest or hiding place. 

A large number of American species were described and figured 
by llentz, most of them under the generic name llerpyllus. Of 
these I have identified nine : H> descriptus, crocatue, alarius , ecclm- 
astiern, atcr , bilineatus, lutriryatus, and Chibiona saltabnnda, pattern* 
Several others have been described by Thorell, and of these I have 
identified Gnaphoea brmnalis Thor., Proc. Boston Hoc. Nat. Hist., 
vol. xvii, 1875, and Gnaphosa conapersa , G, scudderi , and J FVostfAe* 
sima melancholia Thor., Bulletin Hayden’s TJ. S. Gaol. Survey, vol. 
iii, No. 2, 1877. The specimens of this family in the Museum of 
Comparative Zoology in Cambridge, Mass., have been named by 
Keyserling, and I have adopted his names for several species though 
they are not yet published. 
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Mioaria West ring 

Thin genus was first separated from Drawn* by C. Koch under 
the name of Macarla , which had before been used fora genus of Lept- 
doptera , and was therefore changed by Westring to Mioaria m 1851. 
They are all small and slender spiders with the cephalothorax arched 
upward in the middle, without any dorsal groove or only a thick 
opaque spot in place of it. The abdomen and usually the cephalo¬ 
thorax are covered with flattened wales sometimes brightly colored 
and iridescent. The tarsus and metatarsus of the first and second 
feet have a double row of flattened hairs on the under side, 

1 Lentz’s Ilerpyllus auratus , found farther south, belongs to this 
genus and is nearly related to M. longijw*. 

Micana longipes, now sp 

Pm IS 111, FKH RRS la, 1//, lr, 1 </, If, 1/, l h 

Largest specimen 5 um long. PI. m, fig. 1. The cephalothorax 
is twice as long as wide, widest across the middle. Head not much 
narrowed. The eyes occupy half the width of the head. The front 
row is nearly straight, the upper row with the middle eyes highest. 
Eyes all nearly of the same size. The cephalothorax is highest in 
the middle, curving downward toward both ends. The abdomen is 
one-half longer than the cephalothorax and about as wide, blunt at 
both ends and drawn in a little at the sides and above about one- 
third its length from the front. The legs are long and slender, the 
fouith pair longest. The colors are light yellowish brown with gray 
hairs and scales which have green and red metallic reflections on the 
abdomen. The legs are darker from before backward, the front 
pair all light yellow except the femur, and the fourth and third pairs 
with longitudinal brown stripes that nearly cover the tarsal joints. 
The cephalothorax is without markings. The abdomen has a pair of 
white stripes at the constricted spot and a less distinct pair near the 
front end. At the hinder end it is almost black. The scales of the 
abdomen are of various forms, those of the white spot are long with 
several branches at the base figs. 1</, lc, those of the front of the 
abdomen are more simple, fig. 1c, and those behind the white mark 
ingfi are half as wide as long with two rows of short brandies fig. If 
at some distance from their edges. The under side of the abdomen 
is as dark as the upper side. The white markings extend under half 
w r ay to the middle line. The sternum is nearly twdee as long aR 
wide, widest at the second pair of legs and narrowed to a point 
behind. 
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The maxilla* are a little notched on the outer sides and straight 
on the ends except at the inner cornel's. The labium is two-thirds 
as long as the maxilla*. It is narrowed toward the tip, where it is 
about half as wide as at the base, fig. 1 a . 

The male palpi are small, the patella and tibia are about of the 
same length; at the base of the tibia on the upper side is a large 
tooth nearly as long as the diameter of the palpus, and curved 
strongly forward, fig lb. The tarsus is as long as the tibia and 
patella together, and pointed at the end. The palpal organ is small, 
fig. 16. 

The epigynum of a female from Salem, Mass., appears as in tig. lA 
with two oblique openings near the posterior edge. 

Salem aud Medford, Mass., under stones and leaves Adult male 
m August and adult female in June. 

Mioaria montana, new gp 

PlAIF III, FJUURKh 2, 2a 

This is smaller than the common species A female measures 4 mm 
long. The eephalot borax is not t vv ice as long as wide and the widest 
part is behind the middle. The abdomen is twice as long as Hide, 
not constricted oi truncated at either end The cephalothorax and 
legs are light jellow-biown, the legs lighter toward the ends. The 
abdomen is greenish biown with iridescent scales. Across the mid¬ 
dle is a distinct narrow white line and a less distinct one mosses the 
front of the abdomen. On the hinder half of the abdomen are four 
oi five white spots. The white mat kings extend a short way under 
the abdomen. The epigynum, Plate hi, fig. 2a, has two oblique 
openings near the posterior edge turned more toward each other and 
less downward than in Mfaaria Imgipen 

Mt. Washington, N. II., July 1, 1874, east side, near the Ledge. 

Q , 60troch&, new #o»u8 

This genus includes a number of American spiders described by 
Hentz, under the name of Herpyllm. Besides Herpyllm dencriptm 
and cromtus, II. ornatus, B. longipalput, H. marmoratw , B. rruci- 
yer t B. conarivs, B. trilineatus , probably belong in it. H. descrip - 
tus and B. croeafos were placed by Koch in the genus Agrmca f 
with which they agree in the shape of the maxilUe and position 
of the eyes. In this, he was followed by Keyserling, who named 
the specimens of that species in the Museum of Comparative 
Zoology* in Cambridge, Mass., Agrceca cromta. In the same eolleo- 
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tion another specieB, Geotrecha bimttata , is named by Keyserling 
Caatianeira bimttata , the genus Castiamira having been named by 
Keyserling, in 1879, for a South American spider, with a long, 
slender oephalothorax and a slender abdomen with the front part 
hardened and differently colored from the softer part. 

In our species of Geotrecha , the oephalothorax is about two-thirds 
as wide as long and narrowed in front, more in some species than in 
others. The abdomen is longer and a little wider than the cephalo- 
thorax. It sometimes has a small, hard patch at the front end which 
is of the same color as the rest of the back and not easily seen. The 
abdomen is round, not flattened above as it usually is in I'roathesima. 
The legs are long and slender. The hairs on the under side of the 
first and second legs are only slightly flattened and thickened, and the 
claws concealed by a thick bunch of hairs. The raaxilhe are nearly 
straight as in Agroeca and the labium is as short as wide. The eyes 
are close together in the middle of the front of the head, the front 
row nearly straight and the hind row with the middle eyes highest. 
The middle eyes of both rows are laigest and farther apart than 
they are from the lateral eyes. The spinnerets are very small and 
dose together. The colors are dark brown and black, with white or 
bright colored markings. 

The male palpi have the patella and tibia both short and the tarsus 
long and tapering. The palpal organ is round at the base and tapers 
to a fine point. The epigynnm has two simple openings directed 
backward, and differing in size and distance apart in different species. 

Geotrecha bivittata. 

Cashaneira bmttala Keyserling, Bpeoimims in Cambridge Muhouiti 
Plats 111, ftgltirs .*«, 3c, 3(/ 

Length, 7 or 8 n,iu . Legs of fourth pair, 10 or ll mrn . The eepha- 
lothorax is widest across the middle in front of the dorsal groove, 
Plate hi, fig. M y and is about half as wide at either the front or 
hinder end. The abdomen is usually about as long as the cephalo- 
thorax and widest at the hinder third. It is sometimes slightly 
drawn in at the sides and above over the front white marking. This 
is caused by contraction in alcohol, the front end of the abdomen 
being hardest contracts less than that part just behind it. The legs 
are long and tapering, the fourth pair longest. 

The oephalothorax is dark brown. The abdomen is of the same 
color, a little lighter, with two white cross stripes, one about the 
middle of the back and the other, a less distinct one, farther for- 
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ward. The femora of all the legs are striped lengthwise with brown 
and yellow. The hind legs are brown with a little yellow on the 
upper side of the patella and tibia. The other legs are yellow, some¬ 
times with brown stripes on the under side. The white marks on 
the abdomen extend uuderneath half way to the middle line. The 
front hard part of the under side of the abdomen is lighter than the 
hinder part, and the sternum is of the same color. The coxa) are 
lighter yellowish brown. 

The opigynum shows through the skin as three dark spots and has 
two openings directed backward, fig, 3</, 

The male palpi ha\e the patella very short, about half as long as 
the tibia, fig. 3 b. The tarsus is very large and dark colored, wide at 
the base and tapering toward the tip. The palpal organ is simi¬ 
larly shaped, with a rounded hull) through which the coiled tube 
can be seen, and a slender tip lying in a groove in the tarsus, fig. 3 c. 

Heritz’s UcrpyUm zonarius and trilimatm seem to be near this 
species. 

It lives under leaves at all seasons of the year, and though not so 
quick in its motions as r roeata is a difficult spider to catch except in 
cold weather, when it is often sifted from leaves in atoipid condi¬ 
tion. 

Massachusetts, Connecticut, and in N. Pike’s Long Island collection. 

The color is sometimes lighter, the whole cephalothorax above 
and below being light orange color, and the legs the same color, with 
the longitudinal brown stripes very narrow and indistinct. 

In young individuals of both varieties the sternum is wider and 
more convex than in adults. 

G-eotrecha pinxiata, new sp 

Plate HI, nmrREs 4, 4a 

The largest specimen is 7' ntn long, cephalothorax, 3 mm . 

The cephalothorax is shaped much as in C. erocata . The abdo¬ 
men is oval, not so much narrowed in front as itr the other species. 

The ceplialothorax is light brown. The abdomen is grayish 
brown with several white transverse stripes. The two widest 
stripes are in the same position as the two stripes of C. hhittata. 
On the. front of the abdomen is another stripe, and on the posterior 
half are four or five others, some of them incomplete on the middle 
of the back. The femora of all the legs are light brown, the first, 
second and third legs are yellow, except the femora. The fourth 
legs have the tarsus and the ends of the tibia yellow, the rest light 
brown. Plate hi, fig. 4. 
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Epigynum, like that of crocata, but with the hole# larger and 
nearer together, lig. 4 a. 

The palpal organs and male palpi resemble those of crocata , but 
are a little larger. 

Three specimen#, of different ages, from Medford, Mas#., under 
loaves with C. bivittata. Three adult females from Topstield, Mass., 
Sept. 3d, under log in woods. Males and females in N. Pike’s Long 
Island collection. 

G-eotrecha crocata. 

A grata ciocnta Keys , specimens in Mus Comp Zool, Cambridge, Mas* 

$ Hwpyllui dwe? iptus Iiont? 

<$ Uerpylhia ti otaiun Hent/ 

Plate III, figure# 3 h } !k, 3d 

Length of iemale, B to 10 mm ; cephalothorax, 4 mm . The cophalo- 
thorax i# nearly twice as loug as wide and widest across the dorsal 
groove. It is not narrowed behind as much as in C. bivittata. The 
abdomen is usually longer than the cephalothorax and a little wider 
at the* idest part. 

The cephalothorax is very dark brown or black, and the femora 
and coxie of all the legs are the same color. The abdomen is black 
with a bright red spot of variable shape and size at the posterior end. 
The spot turns yellow in alcohol. In some specimens it is wanting. 
In the males the red spot is usually larger, sometimes extending the 
whole length of the abdomen. The hind legs are black or brown 
their whole length, a little lighter at the ends ; the other legs are 
yellow, except the femora The under side of the body is all black. 

The epigynum has two small round openings, wide apart, a little 
in front of the transverse fold. Plate ni, lig. 3d. 

The male palpi are much like those of V. bivittata , but the tarsus 
and palpal organ are only about half as large and the patella and 
tibia are nearly equal in length. The tibia has a short process on 
the under side. Figs. 3 b, 3c. 

This spider lives among stones in dry, open places. It is easily 
alarmed and moves very rapidly. The Hat, parchment-like cocoons 
common on stones in pastures are probably made by this species. 

Massachusetts and Connecticut, and in N. Pike’s Long Island col¬ 
lection. 
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Prosthesima L. Koch. 

Cephalothorax widest in the middle and more than half as wide in 
front. Eyes near together, occupying about half the width of the 
head. The middle eyes of both rows smaller than the lateral and 
nearer together than they are to the lateral eyes. Upper row 
straight, or the lateral eyes a little farther back. Sternum large 
and nearly as wide as long. Maxillte wide in the middle and but 
little widened at the ends, PI. hi, fig. 6a. First and second legs with 
flattened hairs under the tarsus and part of the metatarsus. 

Prosthesima atra. 

Utrpyllu* ater Hentz 

Protthestma funesia Koyserhng, specimens in Mus Comp. Zool., Cambridge, Mass 

Prosthesima melancholicn There) 1, bull Hayden’s U. 8. Geo! Survey, Vol. Ill, 1877 

Plate III FIGURES G, 6c, 6 d 

Female, e" 10 ’ long ; cephalothorax, 3 n,m . Male smaller. Cephalo¬ 
thorax and abdomen both a little flattened above. Cephalothorax 
narrow in front, about half as wide as in the middle. Plate in, fig. 6. 
Abdomen oval, the hinder half usually a little wider than the front. 
Sternum very large, almost as wide as long, fig. Oa. Maxilla' and 
labium large and a little shorter and wider than in P. eccleniastica. 
Feet 1 and 2 with flattened hairs under the tarsus and half the 
metatarsus. Feet 3 and 4 with fine hairs in the same places. 

The whole body is black in most individuals, sometimes, especially 
in the young, yellowish brown on the ends of the feet and under the 
abdomen. 

Epigynum large and distinct with two small depressions in front 
and large openings behind surrounded by a thick brown rim, flg. Qd. 

The male palpus is short with a very large tursus, as long as the 
tibia and patella together and more than half as wide. The process 
on the outside of the tibia is about as long as the tibia itself and 
nearly straight. The palpal organ has a small fine tube and several 
small hooks and processes all at the tip end of the palpus, flg. 6c. 

This spider lives under stones and leaves. The cocoon is flat on 
one side, by which it is attached, and convex on the other. It is 
white, or sometimes a little pink. 

Mt. Washington, N. H., Eastport, Me., Massachusetts, and in 
N. Pike’s Long Island, N. Y., collection. 

P. mekmoholica was found by Dr. A. S. Packard at Monitou, 
Colorado, 1875. 
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Prosthesixna depreesa, new up 

Plat® III, fiouhbs 8, 8a. 

A smaller species than atra. Female, 6 mm long. The head is 
much smaller than in atra and the eyes larger and closer together. 
Plate in, fig. 8. The cephalothorax and abdomen are black. The 
first and second legs have the tarsus and metatarsus pale yellow, the 
rest of the legs black except a pale spot on the outside of eaoh 
femur. The third and fourth legs have the tarsus and metatarsus 
pale, the tibia black at the distal end, the leg becoming lighter from 
this point to the base. Underneath, the cox© are darker from 
behind forward. 

The epigynum has the openings at the sides, farther forward, and 
the ridges over them thicker and shorter than in atra , and the two 
little depressions in front appear to be wanting, fig. 8a. 

Medford, Mass., July 23. 

Prosthesima ecolesiastica. 

Prorthmma proptnqna Keys. 

Uerpyllus occlmashcus Hentz 

Plat® III, nauRs 1, la, lb, 1c, 7 d. 

This spider is about 8 or 10 mm long, a little smaller than Gnaphoaa 
consperaa which it resembles in form and habits, but from which it 
is easily distinguished by its colors. The cephalothorax is black at 
the sides and has a whitish stripe in the middle. The abdomen is 
black at the sides with a bright white stripe in the middle that 
extends from the front end about two-thirds its length. At the 
hind end of the abdomen, just over the spinnerets, is another white 
spot. The legs are dull black turning to brown in alcohol, as does 
the cephalothorax. The under side of the abdomen is dark at the 
sides and light in the middle. 

The eyes cover about half the width of the head, The two rows 
are nearly equal in*length, the hinder only a little the longer. Seen 
from above, both rows appear straight. PI, ui, fig. 7. 

The maxill© are widened at the end, the outer corner sharp and 
the inner rounded off down to the lip* Fig. 7a. 

The male is much smaller than the female but similarly marked. 
The male palpi are small. The patella and tibia are short, and the 
tarsus is as long as both together. The process on the tibia is slender 
and about equals the tibia in length. It is on the outer side, show¬ 
ing indistinctly from above. It is slightly forked at the tip. The 

Thams Goitx Acaj> , Vou Vllf 23 D®o, 1889* 
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palpal organ is simple, with two short processes on the outer end. 
Fig. 7c, Id. 

The epigynum has a small oval opening at the posterior end of a 
dark area. Fig. 1b. 

Under stones. Boston, Salem, Danvers, Wood’s lloll, Mass,; Al¬ 
bany, N. Y.; Providence, R. I. 

PcBCilOOhroa Westr, Simon 
Plate IV, no tut* b 1//, 

The ceplialothorax is narrowed toward the front, as in l^rosthe* 
Sima, and more narrowed in males than in females. The two rows of 
eyes are far apart, the hinder row a little longer than the front row, 
with the lateral eyes farther back than the middle ones. The middle 
eyes are farther apart than they are from the lateral eyes. The 
labium is not much longer than wide and a little narrowed toward the 
end. The maxilla' are about twice as long as the labium. They are 
narrower at the base and widen to the insertion of the palpi. From 
the palpi the maxilla 1 curve inward and nearly meet m front of the 
lip. The outer corners are turned outward. PI. iv, figs, la, Ha. 
The colors are bright and the markings distinct. 

PoBcilochroa variegata. 

fferpyllus vantyatv# H**ntz 

VnissM uxruyatw Ki^HOiijug, specimens m Mus Pomp Z«»ol, Cambridge, Mass. 

PLAiifi IV, Fimmhs 1 \0 f lr 

This is one of the most distinct and brightly colored species of the 
family. PI jv, fig. 1. The cophalotborax is bright orange, a little 
darker toward the eyes. The abdomen is black with three white 
transverse stripes from the middle of which a T-shaped white mark 
extends half way to the front stripe. On the front half of the ab¬ 
domen the white stripes are usually partly colored with orange. The 
femora of the first and second legs are black. The distal end of the 
femur and both ends of the tibia of the fourth legs are black. The 
legs arc otherwise orange colored. The hinder row of eyes is con¬ 
siderably longer than the front row, the rear lateral eyes being 
their diameter nearer the sides of the head than those of the front 
row. The head of the male is much uarrower than that of the 
female. The male palpus has a process on the outer side of the tibia 
half as long as the tarsus, tapering toward the end and slightly bent 
inw r ard at the tip. The tube ends near the outer end of the tarsus 
and is supported by a short thick process. Figs. I A, lc. 
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This spider is common under leaves in dry woods. Eastern Massa¬ 
chusetts; Dublin, N. H.; New Haven, f'onn. 

Fcecilochroa montana, new np 

PLA11 IV, FIGURES *, 2 a 

This specie's is a little larger and less brightly colored than 
P. vnrieyata. PI. iv, fig. 2. Female 8 mni long, cephalothorax 
The arrangement of the eyes and proportions of the body 
are about the same. The cephalothorax and IcgN are dark brown, 
the hinder ones a little the lighter. The abdomen is black with a 
pair of white spots near the front end and another pair across the 
middle nearly united in the middle. The sternum ami coxa* are 
dark brown. The epigynum is dark brown with a small opening at 
the hind end. Fig. 2a. 

Mt. Washington, N. II., on the road to Gorham. 

Poecilochroa bilineata. 

Jfrrpylhut Infntrains Hentz 

Plate I V, iuu’KF i, Sa 

A very distinct species on account of its markings. Cephalothorax 
white, with two black stripes and a fine black line on the edge, 
each side. PI. iv, fig. a. Abdomen thickly covered with long hairs, 
white in the middle and at the sides, and with two wide black stfipos 
that do not extend quite to the end. The under side of the abdo¬ 
men is white with a black stripe each side. Fig. Ha. The legs are 
covered with gray and white hairs. 

The female is 7 ranj long, cephalothorax 3 mm . The head is about 
half as wide as the middle of the thorax. The eyes are small, the 
middle pair in each row farther apart than they are from the lateral 
eyes. Tho two rows are widely separated. Sternum oval, widest 
in the middle. Spinnerets long. Epigynum small, with a single 
opening directed backward just in front of the transverse fold. 

Gnaphosa Latr, isot. 

Gnaphosa brumalis Tlioroil, Proc. Poston 8oo. Nat Iliet., vol. xvn, 1876. 

Gnaphoea scuddvri Tborell, Bull. Hayden’s TJ. S Geol Survey, vol iii, 1877. 

Plate IV, figures 5, 5a, 56 

This species is a little smaller than O . ctmsperm. A female of the 
usual size is X0 mni long, cephalothorax 4 ,nro , while conspersa grows to 
the length of IB or 16 mn '. 
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The colors are the same as those of eonsperea ; cephalothorax and 
legs dark brown and abdomen rusty black 

The epigynum has the openings rather wider apart, and the front 
middle appendage flat, wrinkled at the edges, and with a hard spot 
in which is a small hole near the end. This appendage resembles 
the finger in the same position in Epeira PI. rv, fig. hb. 

The male palpus has the tibia rather shorter and its outer process 
longer than in conspersa , fig. 5. The tube of the palpal organ 
is only about half as long, its base being nearer the middle of th$ 
tarsus. The middle hooked appendage is as long as in conaperta, 
but much more slender, fig. 5a. 

Under stones on Mt. Washington, N. H., from the ledge upward, 
with eoooons of eggs July 1. 

Msfles and females from Ellis Bay, Anticosti, July 23, S. Hen- 
shaw in collection of Boston Soc. Nat. Hist.; females with cocoons of 
eggs. 

The specimen named by Thorell was from Strawberry Harbor, 
Labiador, collected by A. S. Packard in 1864. 

G. ecudderi was found by A. S. Packard at the Garden of the 
Gods, Colorado, in 1875. 

Onaphosa co&spersa Tborell, Bull. Hayden’s 0 8 Geol. Survey, vol ni, 
wm 

Gnaphota g%ganUa Keyserliug, specimens in Mus. Oomp Zool., Cambridge, Mass. 

PLA.TE TV, figures 4, 4a, 4i>, 4c, 4 d, 4*. 

This spider is 12 to 15 mm long and rusty black in color. Some 
specimens freshly moulted are dull yellowish or greenish gray, and 
old individuals have a brownish color. The whole body and the legs 
are covered with long hairs. The cepbalothorax is wide in front and 
the eyes are not so close together as in l*ythorium imbeciUa , or in 
Proathceima. The hinder row of eyes is a little longer than the front 
row, and the lateral eyes are larger and farther back than the middle 
ones. PI. iv, fig. 4, The middle hinder eyes are a little oval and 
oblique, diverging toward the front. The mandibles are large and 
strong, on the inner side under the claw they have a wide flat tooth 
with irregular and serrated edge, and near the inner corner two large 
pointed teeth, fig. 4 b. The maxillae are very wide and curve inward 
so as nearly to meet around the end of the lip. Their outer corners 
are rounded, fig. 4a. The spinnerets are stout and the lower pair 
are widely separated. The male differs but little from the female. 
The male palpi have the patella and tarsus both short and the 
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tarsus m long as both of them. The tibia has a short pointed pro¬ 
cess extending forward over the tarsus, fig. 4c. The tarsus is curved 
outward at the end. The tube of the palpal organ is slender and 
extends along the outer edge of the tarsus for its whole length. At 
the outer end of the palpal organ is a short process flat at the end 
and curved downward, fig. 4 d. The epigynum has a long opening 
on each side and a short transverse pit in front of them in the 
middle, fig. 4e. In western specimens the opening at the hinder 
part of the epigynum has the sides more nearly parallel, not diverg¬ 
ing forward as much as in those from New England. 

It lives under stones and leaves. The cocoorf is white and flat, 
with its diameter as great or greater than the length of the spider. 
The female stays near the cocoon, but makes no nest. 

All over New England, from the White Mountains, N. II., to New 
Haven, Connecticut; Adirondack, N. Y. 

Thorell’s specimens were collected by A. S/Packard in 1875. A 
female with cocoon of eggs on Gray’s Peak, Colorado, over 11,000 
feet high, on fir, Kelso’s cabin, Colorado, and a small one from 
Idaho, all adult females and all smaller than most eastern specimens. 

Pythonissa Koch. 

PythOIliSSa imbocilla Keyselling, spec mien from Kentucky in Mus Comp 

Zook, Cambridge, Mass 

Plate IV, fioubes Q«, G6, 6c, Grf 

The male is about 4 WU1 long and the female 5 ,um . The two rows 
of eyes are nearly of the same length, the hinder row almost straight, 
with the lateral eyes only slightly farther back than the middle 
ones. The lateral eyes of both rows are larger than the middle eyes. 
The maxillse are almost as wide as long and are curved inward so as 
to touch in front of the lip. PL iv, fig. 6a. The front edge of the 
maxillse is straight with the corners only slightly rounded. The 
mandibles are small and the wide tooth under the claw, fig. 66, can 
be plainly seen just in front of the maxill® with another pointed 
tooth on its inner side. The cephalothorax, both above and below, 
and the legs are orange-brown with black hairs. The abdomen is 
bluish blank with a few whitish hairs at the hind end and around 
the four musoul&r spots near the middle. The epigynum, as in fig. 6<£ 
The patella and tibia of the male palpus are very short and not so 
thiok as the femur. The tarsus is as long as the patella and tibia 
together. The palpal organ is large and complicated, the tube show¬ 
ing plainly across the outer end, fig. 6c. 
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Under stones. Males from Dublin, N. IT, and Dedham, Mass. 
Females from Bluehill, Milton, Mass. 

Drassus. 

1*1.A 1K lY r , H(<rRb 7« 

The genus J)ran*us of Walekenaer included the greater part of 
the present family JJrasftidn, as well as some Agalenidt* 1 and Cini- 
flonid<Jb. From this, various genera have been separated from time 
to time, leaving the present J)rassvs nn ill defined group containing 
species differing greatly among themselves and forming several 
groups, which further study will no doubt make it possible to sepa¬ 
rate. The only two species which I place in this genus belong, one 
near the European l). laphlouHR and the other near J). troglodytis. 
In these 1 species the cephalothorax is wider in front and less flattened 
than in Gnaphosa and Prostheshmt . The eyes are small and sepa¬ 
rated by spaces at least as wide as their diameter. The front row is 
nearly straight. The posterior row is longer, and curved with the 
lateral eyes lower than the middle. The middle hinder eyes are oval 
and turned apart toward the front, and are nearer together than to 
the lateral eyes. The mandibles and maxilla* are large and stout. 
The maxilla* are widened on both sides beyond the insertion of the 
palpi, the outer corners are slightly rounded and the inner corners 
slope obliquely toward the lip, PI. rv, fig. 7 a. The lip is about 
half as long as the maxilla*. The colors are gray and drab with fine 
short, white or gray hairs, and only faint markings on the abdomen. 

Drassus saocatus, now *p. 

Pl\tf IV, fiacres 7, 7c, id 

This is one of the most common of our I)ra$*idi&, PI. iv, fig. 7. 
The female grows to be 12 miu long, with legs iO mm to 15 mm . The 
color is light gray sometimes with indistinct transverse dark mark- 
ings on the abdomen. The color of the front part of the head is a 
little darker and the feet and mandibles and maxilla) are brown. 
The abdomen is long and slender as in Vlubiona . The epigynutn is 
small and has two dark round depressions just in front of the fold, 
fig. Id. 

The male is smaller and more slender. The male palpi are very 
long the patella, and tibia are together as long as the femur, and all 
are as long as the femur of the first legs. The tibia has a small 
process on the outer side, fig. 7c. The tarsus is long and narrow, 
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and the palpal organ it* small with a short tube near the distal end, 
fig. 7c. 

These spiders live under stones in a large bag of silk in which the 
female stays with her cocoon of eggs. In the early summer a male 
and female live together in the nest, the female often being imma¬ 
ture. 

White Mountains, N. II., to Connecticut. 

t 

Drassus robustus, now sp. 

Plate IV, figuufs 8, Ha, HI, Hr 

This is a smaller and shorter legged species than the preceding. 
PI. iv, fig. 8. The female is 8 mm long. The colors are darker and 
redder, especially toward the head. The sternum, maxilla* and man¬ 
dibles are dark brown. The head is as wide as in D. saccatus, and 
the eyes are a little closer. The epigynura is large, light colored in 
the middle, and with a dark ridge each side, fig. $a. The male is 
much smaller than the female. The palpal organs and tarsi are large 
and round. The tarsus is short and has a short curved process that 
extends over the tarsus on the upper side, tig 8//, 8c. 

Medford, Mass., July. 

Clubiona Latr 

Oephalothorax very wide in front, Fiont row of eyes straight, or 
with the middle pair a little higher than the lateral, nearly equal in 
size and equidistant, or the middle a little larger or farther apart 
than they are from the lateral. Upper line of eyes longer and slightly 
curved with the middle pair highest, the eyes all larger than those of 
the front row, and the middle pair usually farthest apart. Plate v, 
fig. 8c. Maxilhe long, narrow at the base, and much widened beyond 
the insertion of the palpi. Fig. 10. The mandibles are stout and 
convex at the base in the females. In the males the mandibles are 
more slender, longer and tapering at the tips, sometimes with sharp 
ridges along the sides. Legs slender, the fourth pair longest. Feet 
with long claws, the first and second pairs with the under side of 
tarsus and metatarsus covered thickly with hairs widoned at the end. 
The abdomen is truncated in front and tapering behind. The colors 
are always pale gray and drab, usually jvith darker brown on the 
head around the eyes, and rarely a light brown or gray pattern on the 
back of the abdomen. The body is covered with short and fine hairs 
which give it a soft silky appearance without concealing the color of 
the skin. 
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Most species vary greatly in size, some mature individuals being 
twice as large as others of the same age and sox. They live on 
plants in summer, and in winter hide under bark or stones, and have 
at all seasons flat tubular nests of Bilk. 

Clubiona crassipalpis Keyserling, specimens in Mus. Comp. Zool., Cam¬ 
bridge, MasB. 

Plate V, figures 1 , la, 16. 

Male 8 mra long, sometimes smaller. Cephalothorax two-thirds as 
wide as long. Male mandibles convex in front for two-thirds their 
length, with a low ridge along the inner side and around the end of 
the convex portion. The thin keel on the front outer edge is sharp 
but short, extending only a little over the convex part. 

The tibia of the male palpus is as long as the patella. The process 
on the outer side is long and slender, the end curved inward over the 
tarsus. Plate v, flgg. 1, la, l&. 

Abdomen marked with brown irregular veins, the rest of the body 
pale. Head a little darker toward the front. 

Massachusetts, Connecticut, Albany, N. Y., Providence, R. I., and 
in N. Pike’s Long Island collection. 

Clubiona mixta, new «p. 

Plate V, figures 2o t 2b. 

Resembles C\ crassipalpis and of about the same size. The man¬ 
dibles of the male are similarly shaped, but the convexity and the 
internal ridge are less prominent. The male palpi are a little more 
slender and the patella proportionally longer. The process of the 
tibia has the upper tooth nearer the hook than in crassipalpis y mak¬ 
ing the process appear wider and stouter, fig. 2. The tarsus is a little 
smaller than in crassipalpis. Plate v, figs. 2a, 2 b. 

Salem and Marblehead, Mass. 

Clubiona tibialis, new &p. 

Plate V, figures 3, 3a, U. 

Male 8*5 mm long, another 5 ram long. The male mandibles arO slen¬ 
der and tapering, without any distinct ridges on the front. The male 
palpi are short and the tibia and tarsus both very large. The tibia 
is very complicated in shape, having a large hook on the outer side, a 
short thick process on the inner side, and a thickened edge in front 
that meets a slight elevation on the back of the tarsus. The tarsus 
is long and large, and so is the palpal organ. Plate v, figs. S, 3a, 
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A female, apparently of this species, is 0 mm long. The front legs 
are shorter than in the male ; the mandibles are Btout and convex in 
front. The epigynum is large with a deep rounded notch in the 
middle and a slight ridge each side. Fig. 3b, 

Eastern Massachusetts, and in N. Pike's Long Island collection. 

Clubiona canadensis, now sp 

Plate V , figures 4, 4a, 4 b , 4<\ 

Male 7 mtn long, others smaller. Mandibles tapering and rounded, 
without ridges on the upper side. Male palpi short, tibia shorter 
than patella, with a complicated process on the outer side ending in a 
long sharp point with a round notch in the upper edge. Plate v* 
tigs. 4, 4a, The tarsus is more than twice as long as wide, bent 
downward at the end. The palpal organ has a large bulb with small 
appendages at the end. Fig. 45. 

Female a little larger, epigynum with only two depressed spots 
just in front of the transverse fold. Fig. 4c. 

Abdomen dark, with brown irregular lines. Cephalothorax pale, 
not darkened toward the front. 

The common species on Mt. Washington, N. H., from the Glen to 
the highest trees, under stones and in moss ; also from Montreal, 
Canada. 

Clubiona minuta, now sp, 

Plate V, fig cues 11, Ho, lift 

This little spider is about J" im long and in its general appearance 
resembles a pale C. rubra . The male palpi, however, show it plainly 
to be a different species. The patella is longer than w ide, as in 
rubra> and the tibia is short and wide at the end. Its appendage 
on the outer side is very simple, appearing from above like a thin 
spine at the side of the tarsus and not overlapping it. PI. v, tig. 
11. From the outer side it is seen to be flat, wide at the base, and 
tapering from the middle to a blunt point, tig. 11 a. The palpal 
organ has a small hook on the inner side* fig. 115, very diffeient 
from the large hook of <7. rubra. 

Male from Readville, Mass., June 15, on bushes. 

Clubiona pusilla, new «p. 

Plate V, figures 5, 5a, f \ b . 

One male 6 mm long, another only Head nearly as w r ide as 

the thorax. 

Trans. Conk Acad., VOl. VIII. 
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Jan, 1890 
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Front row of eyes half as long as the head is wide, the eyes of 
equal size and equidistant; upper row, longer by the diameter of 
the lateral eyes. The upper eyes are larger than those of the front 
row, and all about the same size, the middle pair a little farther 
apart than they are from the lateral eyes. 

Mandibles with a thin keel on the front outer edge, half as long as 
the mandible. 

Colors, pale on the legs and palpi; eephalothorax brownish yellow, 
darkest in front; abdomen covered with tine brown markings. 

Male palpi with the tibia shorter than the patella. A flat wide 
process on the outer side, PI. v, fig. 5a, extends forward over the 
tarsus. The bulb of the palpal organ nearly fills the under side of 
the tarsus, the tube is short and curved round the end of the tarsus 
so as to point backward ; over the base of the tube is a short stout 
hook, instead of a large hook as in rubra, fig. 5. 

Salem and Beverly, Mass. 


Clubiona rubra JCeyserlmg specimens m Mus Comp Zool, Cambridge, Maas 
Plate V, houses G, Ga^ 66, 7, 7a, 76, 8, 8a, 86 

This is ouo of several closely similar species, the classification of 
which cannot well be understood without comparing large numbers 
from many different places. Clubiona abbottii L. Koch, is this spe¬ 
cies or very close to it 

Males and females are 3 to i ,m “ long. The eyes are large in pro¬ 
portion to the size of the spider, and cover the whole width of the 
front of the head. 

The color after keeping in alcohol is redder than in most species. 

The epigynum is notched at the hinder edge, the depth of the 
notch varying in different individuals. PI. v, figs. 6c, 7c. 

The male palpi have the patella and tibia of the same length. 
The relative length of these joints differs in the allied species. The 
tibia is wider than long and has a large appendage on the outer side, 
divided from the main part of the tibia by a deep notch on the 
under side, figs. 6, 7, 8. The appendage consists of two parts, figs. 
6a, 7a, 8a, the under one longest and a little notched at the end. 
The size and length of this process varies in different individuals. 
On the dorsal side of the tibia, on the front edge, is a small tooth, 
varying in size in different spiders, figs, 6, 7, 8. The palpal organ 
has a very large middle process, figs. 6 b, 7 b y 8 b. 

White Mountains, N. H., to Connecticut. 
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Clubiona ornata, m>w sp 

PLATL T, Fit* URLS 9, Ha 

Female 8 mm long. The alxlomen is pointed behind and more 
narrowed in front than in most species. Both abdomen and cepha- 
lothorax are less flattened than in most species. The mandibles of 
the female are not very stout and less swelled at the base than usual. 

This is one of the few species with a colored pattern on the ab¬ 
domen. A dark stripe runs along the middle, of a different width in 
different individuals, but generally narrow and tapering behind. At 
the sides of this are two white or light yellow stripes with irregular 
edges, and beyond this the brown sides of the abdomen. PI. v, fig. 
9. The body is pale underneath. The epigynum is notched at the 
edge of the transverse fold, fig. 9o. 

Mt. Washington, Dublin, N. Ii., and Massachusetts. 

Clubiona excepta l Koch 

Olubwna pallnis limit/ 

Piaiv V", FI curbs 10, lOr*, 10/), 10c, 10t/ 

Female 7 ,nm long, cephalotborax 3 mm . The abdomen is not usually 
much larger than the cephalotborax and unlike most species has a 
pattern on the back similar to that of Amavrobius and Tegenarut , 
or in very light individuals consisting of three rows of gray spots 
on a white or pale yellow ground. PI. v, iig. 10 a. The cephalotborax 
and legs are light yellowish brown, darkest on the head and mandi¬ 
bles. The spinnerets are rather long. The epigynum has two round 
brown spermathecee that show through the skin, close together just 
in front of the transverse fold. In front of these are two oblique 
openings directed forward and inward. 

The males are not much smaller than the females. The male 
palpi are slender, the tibia only a little longer than the patella, and 
the tarsus nearly as long as both together. The tarsus is oval, about 
half as wide as long, and rounded on the upper side. The papal 
organ is narrow r and covered by the tarsus. On the inner side is a 
thin appendage, the free edge of which lies along the middle line 
and Covers the long straight tube. On the outer side near the end 
of the tube is a straight process directed forward, and at its base a 
hook directed backward, fig. 10c. At the end of the tibia on the 
outer side is a short flat process with a small curved tooth on the 
upper comor, fig. JoA. 

Massachusetts, Connecticut, and in N. Pike’s Long Island collec¬ 
tion* Under stones and leaves, sometimes in white cocoons. 
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Chiracanthium c. Koch 
Chiracanthium viride, new sp. 

Plate V, figures 12, 12a 1 2/> 12 d 

Female 8 ,nm long, eephalothorax 3 mm . Ophalothorax three-fourths 
as wido in front as at the widest part, tig. 12a. Eyes spreading over 
nearly the whole width of the head; the lateral eyes close together; 
the upper row a little longer than the front row, eyes in both rows 
at equal distances apart. Abdomen widest in the middle, tapering 
behind. First pair of legs a third longer than the fourth. Sternum 
widest just behind the first pair of legs and tapering to a point 
between the fourth coxae. The mandibles and maxilla* are dark 
brown. The rest of the body is pale yellow, the eephalothorax a 
little darker than the rest, and a gray stripe covers the middle of 
the front of the abdomen. The epigynum has a large oval opening 
covered by a hapl dark brown lump. PI. v, fig. 1 2d. 

In the male the mandibles and legs are longer and the difference 
in length between the first and fourth legs is greater. The palpi 
are as long as the second femur. The tibia is twice as long as the 
patella, and has on the outer side a thin black process, a little curved 
toward the tarsus, and on the upper side a thick blunt process ex¬ 
tending a little way over the back of the tarsus. Between the two 
processes of the tibia a sharp process of the tarsus extends backward, 
a little curved down at the end, figs. 12a, 12ft. 

Female, Dedham, Mass., July 20. Male, Saugus, Mass., June 12. 

Traohelas h. Koch 
Trachelas ruber Keyneriing. 

Plate V, figures 13, 13a, I3r, 13rf. 

Female 10*" m long, eephalothorax 4 rom long and 3 m,w wide. The 
eephalothorax is widest in the middle opposite the second pair of 
legs and narrows to 2 mm at the hinder end, the sides of the hinder 
half being nearly straight. The head is very wide and high, the 
highest part half way between the eyes and the dorsal groove. 

The eyes are all about the same size and far apart. The front 
row is nearly straight, the middle eyes a little higher than the 
lateral, this row is half as long as the head is wide. The binder 
row is much longer, the middle eyes are about as far from the front 
middle pair as they are from each other, the lateral eyes are about 
the same distance from the middle ones, but much farther back on 
the head, figure 13. The mandibles and maxillae are large and resem- 
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ble those of Clubiona. The abdomen is oval and very regular in 
shape. PI. v, fig. 18. The ccphalothorax is very thick and hard, 
and dark brown. The abdomen is light yellow with no markings, 
except four small brown spots near the middle, and a gray streak 
over the dorsal vessel. The hairs are very short and scattered so 
that the skin appears soft and smooth. 

The 'first pair of legs is a little the longest instead of the fourth 
pair, as in the European species, and both the first and second pairs 
are much stouter than the third and fourth. The palpi are slender, 
the* tarsal joint thickened at the tip. The legs are darker from back 
to front, the front pair reddish brown, not so daik as the eephalo- 
thorax, and the hind pair is yellow. The epigynutn has two daik 
brown round depressions elose together. 

Pale individuals are sometimes found with all the legs yellowish 
white, eephalothorax light brown with white eyes, and the abdomen 
light gray. 

The males are smallei than the females, sometimes not more than 
half as large. The tibia of the palpus is shorter than the patella, 
and has a short hook on the outer side. The tarsus is small and the 
bulb of the palpal organ is so large that it extends beyond the tar¬ 
sus on both sides. The bulb is round and Las a distinct tube which 
rests in a groove of the end of the tarsus, figs. 18c, lad?. 

Under stones and leaves and sometimes on fences in autumn. In 
general appearance and color it resembles Dysdera . Massachusetts 
and Connecticut, and in N. Pike’s Long Island collection. 

Anyphaena Stindevuii. 

Plate VI, fjguhth 1, la. 

Oephalothorax highest behind. Eyes of the front row equal in 
size and equidistant, the lateral eyes a little the highest. Upper row 
of eyes longer than the front row, the middle eyes highest, all of the 
same size and larger than those of the front row and at equal dis¬ 
tances apart. Abdomen widest in the middle and a little pointed 
behind. 

Maxillee long and widened at the tips but not so much widened aH 
in Clubiona . 

TJie opening of the trachofe is farther forward than in other 
genera, in some species approaching nearly to the epigynmn. Pl. 
vi, fig. J a. 

The colors are pale. The male palpi are large and complicated. 
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Anyphsena rubra, new sp 

Plati* VT, FIGURES 1, la, 16 

Female 8 or 9 mm long, cephalothorax Abdomen half longer 

than the cephalothorax and about as wide, tapering backward from 
the middle to the spinnerets, PL vi, fig. 1. The cephalothorax and 
legs are pale yellowish brown. The cephalothorax has two darker 
longitudinal bands. The abdomen is white or light yellow with two 
stripes made up of brown or red spots. The mandibles are dark 
brown. This is the largest and stoutest species. 

The epigynum has two large curved openings, turned toward each 
other, between which iR a long depression widened at the front end. 
The long spermatheoie show through the skin just behind the open¬ 
ings, fig. I6, I have not seen the adult male. 

Massachusetts and Connecticut, and in N. Pike’s Long Island col¬ 
lection. On plants and under stones. 

Anyphsena incerta Keys, specimens in Mus Comp Zool, Cambridge, Mass 
Plate VI, figures 2, 2a 26, 2o, 2d 

Female 6 ran * long, cephalothorax 2 mm . The cephalothorax is about 
a quarter longer than wade, rounded at the sides, and highest in the 
middle. The front of the head ia very low, so that the front eyes are 
not their diameter from the base of the mandibles The front row 
of eyes is nearly straight. The upper row is longer and more 
curved, with the middle eyes highest, and the eyes of this row are 
all larger than those of the front row. The abdomen is large in the 
female, as in all the species of this genus, widest just behind the 
middle and a little pointed behind, PI. vi, fig. 2, 

The color is light brownish yellow with gray markings. The 
cephalothorax has two indistinct longitudinal stripes and a fine black 
line over the legs on each side. On the abdomen are two rows of 
faint spots and oblique lines. The legs have a few faint markings 
across the joints. 

The maxillae are straight at the sides and rounded at the ends on 
the inner side. The labium is small and not half as long as the 
maxilla*. 

The epigynum has a large dark brown process in the middle at 
the front end, fig. 2d. w 

The tibia of the male palpus has a large double prooess on the 
outer side, the upper branch of which is pointed, and the lower blunt 
with a rounded tooth on the upper side, figs. 2a, 26, 2c, 

Under leaves in winter. Salem and Swamnscott. Mass. 



AgatenidoB and Dynderidcp . 


187 


Anypheena ©alcarata, now «p 

Plate VF, figures 3, 3o, 36, 3r, 3c/ 

The same size as A . incerta , but lighter colored and with longer legs 
and longer spines. The front legR are longer than the fourth in both 
sexes. The markings are the same as in the other species and the 
spots on the front of the abdomen are more distinct than in the 
others. 

The epigynum has a thin edge extending backward a little over 
the transverse fold and reaching from one respiratory opening to the 
other. In the middle is a small hole with a short tooth-like ridge 
directed backward on each side. PL vi, fig. 3 d. 

The male palpi have the outer half of the 4 femur twice as thick as 
the base with a few large spines on the upper side near the end. 
The patella is as wide as long and shorter than the tibia. The 
appendage on the outer side of the tibia is very small and does not 
extend forward beyond the base of the tarsus, fig. 3b, 3 c ; near the 
base of the tibia on the under side is a blunt tooth, fig. 3/7, 3c. The 
tarsus resembles that of A. incerta. The palpal organ has the 
middle process very stout and curved inward at the end, fig. 3 a. 

The coxm of the fourth pair of legs have on the under side a small 
pointed process directed outward. The coxae of the third pair have 
on t\ie under side a curved process directed inward with a short 
tooth on the hinder side near the middle, and in front of this a short 
blunt tooth directed backward, fig. 3. 

West Haven, Conn., July, on plants, and in N. Pike’s Long Island 
collection. 

Anypheena saltabunda. 

Cluhiona saltabunda Hentz. 

Plate VF, figures 4, 4a, 46, 4c, id. 

This is a very long-legged and slender species. The female is 4‘" m 
long, the abdomen but little longer than the oephalothorax. The 
front leg is 10 mm long* fourth leg 7 mm , The palpi are slender and as 
long as the femora of the first legs. The whole body is white with 
two broken gray bands on the eephalothorax and two rows of gray 
spots on the abdomen. 

The male is about as large as the female. The male palpi arc long, 
the tibia of very complicated shape. It is curved outward and has 
near the baso on the outer side a long, thin forked process PI. vi, 
fig. 4, The tarsus is of the usual shape. The palpal organ has a 
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short slender tube resting against the tip of the tarsus. Behind the 
tube is a thin hooked process, and on the inner side a long process 
with small black teeth at the end, fig 4, 4 a, 4<ft, 4c. 

The epigynum has a long transverse opening a little in front of 
the fold, fig. 4 d. 

Massachusetts, and Meriden, Conn. 


PhrurolithUS Koch mid Wo string 

Aficartosoma Simon 

Small spiders sometimes with bright markings and iridescent 
scales. The legs of the first and second pairs have a double row of 
strong spines under the tibia and metatarsus. PI. vi, fig. 5 h. The 
maxilbe are short and wide. The palpi of the males are very large 
compared with the size of the spider, and have a long stout process 
on the outer side of the tibia. The arrangement of the eyes and the 
pattern of the dorsal markings resemble those of AgroiCtt. 

Phrurolithus pugnatus, new «p 

Plat* VI, mgvrfs 6, Co, 6ft, 6 e 

2 mm to 3 mm long. Oephalothorax round, narrowed at the head as 
in alarins. Abdomen usually shorter and rounder than in ahtrius . 
PI. vi, fig. 6. Oephalothorax and legs bright yellowish brown. 
Abdomen dark brown with transverse light markings which vary in 
different individuals. Light yellowish beneath, except around the 
spinnerets and epigynum. 

Epigynum with two oblique openings at the front end farthest 
from the transverse fold. Parts of the palpal organ are sometimes 
found in the openings of the epigynum, fig. 6c. 

The male palpi are large in proportion to the size of the spider. 
The femur has a short process near the base on the inner side. The 
•patella is as short as wide, but the tibia is nearly as large as the 
tarsus and wider at the distal end. On its intfer side is a long stout 
tooth projecting forward, and on the outer side a longer curved one 
as in P alvrius. The tibia is oval and the palpal organ short and 
round, not extending backward at the base as in alarim, figs. 6<i, 6i. 

HerpyUm parcua Hentz resembles this species. 

Massachusetts and Connecticut. 
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Phrurolithus alarius. 

Berpyllus alarius Heotz. 

Plate VI, FIGURES 0, 5a, 55, 5d, t>f y 5 g, 5 h 

Full grown female 4 mm long, eephalothorax 1.5 nim . PI. vi, fig. 5. 

The eephalothorax is nearly as wide as long, rounded at the sides. 
The head is about half as wide as the thorax and the eyes are close 
together and all about the same distance apart, fig. ba. The middle 
eyes of the upper row are oval and turned obliquely, nearest together 
towards the front. 

The abdomen is oval, widest behind, and a little flattened on top. 
The legs are long and slender, except the tibia* and metatarsi of the 
first and second pairs which are twice as thick as the same joints of 
the other legs, fig. 5. The legs are light yellow or white with gray 
hairs, except the tibia and patella of the first pair, which are black 
or dark gray with the tip of the tibia white. The tibia and patella 
of the second pair are marked with lighter gray in the same way. 
The tibia and metatarsus of the first and second pairs have two rows 
of strong black spines on the under side, fig. 5ft. 

The eephalothorax is light yellowish with a black edge each side 
and a few irregular radiating gray marks forming two indistinct 
longitudinal stripes. The abdomen is gray with transverse white 
markings which vary greatly in shape and size in different individuals, 
flgs. 5, 5 a. The abdomen is cohered with flat branched hairs that 
are iridescent, changing from light grayish-green to pink with the 
motions of the spider, fig. bd. The under side of the body is pale 
with a dark mark in front of the spinnerets, and in some individuals 
a few irregular marks along the sides. 

The male palpi are large. The femur is thickened on the under 
side near the outer end, forming a short black process covered with 
Bhort stiff hairs. The patella and tibia are both short. The tibia 
has on the outer side a long process slightly curved downward that 
extends along the side of the tarsus for half its length, fig. by. The 
palpal organ is so long that its base extends over the end of the 
tarsus, fig. 5/. 

The epigynum has two large openings turned toward the sides a 
little in front of the transverse fold, fig. 5ft. 

It lives on and under sidnes iu dry open ground and runs with 
great swiftness short distances at a time. When still it lies close to 
the stone with the tibiae drawn up over the back, as in fig, 5, the 
thickened and colored legs of the first pair are then the parts of the 
spider most easily seen. 

Massachusetts and Connecticut. 

C<WX. AOAO,, VOL. Vllt. 25 
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Agroeca Westrmg. 

Agroeca pratensis, new sp. 

Plate V7, ficutees 7, 7 a 7 h 7<\ 7< 1 e . 

Female 7 mm long, cephalothorax 3 ,nm . The cephalothorax is widest 
and highest behind the middle, the liead a little more than half as 
wide as the thorax. The abdomen is widest across the hinder third 
and not much pointed behind. PI. vi, fig 7. The front row of eyes 
are close together, the middle ones half their diameter highest. The 
upper eyes are a little larger and about their diameter apart, the mid¬ 
dle pair much the highest, fig. 7. 

The mandibles are very convex in front and flat at the sides. The 
maxillm are straight on both sides and a little rounded on the inner 
corners. The labium is half as long as the maxilla* and as wide as 
long. The sternum is large and as wide as long, fig. 7a. The legs 
are stout, tlie fourth pair longest. Under each metatarsus are three 
pairs of slender spines, under the first and second tibia* two pairs, and 
under the third and fourth tibia 1 three pairs. The cephalothorax, 
legs, and mouth parts are light brownish yellow. The cephalothorax 
has a fine dark edge on each side and a row of ladiating dark lines 
each side forming two broken dark longitudinal bands. The abdo¬ 
men has two rows of gray oblique markings on a light ground, fig 7. 
Epigynum with a long brow u piece in the middle, fig 7e. 

Male about the same size with the abdomen a little smaller. The 
male palpi are large and stout. The patella and tibim are the same 
length, the latter a little bent and with a short pointed spine on the 
outer side. The tarsus and palpal organ are short and wide. The 
palpal organ has a short blunt process on the outer side that projects 
over the edge of the tarsus, figs. 7b, 7c, 7 d. 

This spider lives under leaves and in short grass and resembles a 
Lycosa m its gait and general appearance, and also the common 
Anyph<pna rtwerta. 

Eastern Massachusetts; Providence, Rhode I.;‘ Albany, New York. 

Agalenidse. 

The Ayalenidw have the cephalothorax longer than wide, with the 
cephalic part higher than the thoracic, and distinctly separated from 
it by grooves or marks at the sides. The head is usually higher 
than in the Drassidce and the body less flattened. The upper spinner¬ 
ets are two jointed, the terminal joint pointed and provided with 
spinning tubes along the inner side. In most species these are longer 
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than the other spinnerets. The feet have three claws. The Agakn- 
idm make large flat or irregular webs with a tube or hiding place at 
one side from which they run out and seize the insects that alight on 
the web. The Agaknidm run on the upper side of the web with their 
back upward, while Lt'nyphia, which makes similar flat webs, runs on 
the under surface, back downwards. 

CCBl0t©S Black wall. 

The difference between (Ja>lote& and Tegnmrid is not a very dis¬ 
tinct one. 1 have placed in Cielotes those stouter and shorter legged 
species with the mandibles prominent in front, and in which the palpi 
of the males have processes on both patella and tibia. 

The eyes are in two rows, nearly straight, and differ but little in 
size and distance apart. The mandibles are stout and convex. Tbe 
maxilla* are wide at the ends, rounded on the outer corners, and 
obliquely truncated on the inner. The labium is about half as long 
as the maxilla*, a little narrowed and truncated at the tip. The 
colors are dark gray and brown. 

Ccelotes medicinalis. 

Tegmami mtdicinnlw lleut/. 

Plate Vll Viuuufs \a t 1 h 

Female 12 m,n long ; ccphalothorax 5 mm , fourth leg Front 

row of eyeS straight, tbe middle eyes largest, eyes of upper row all 
of the same size and about equal distances apart, the middle eyes 
highest. Tbe lateral eves of both rows are (‘lose together, those of 
the upper row farthest toward the sides. Head high and wide, dis¬ 
tinctly separated from the thorax by grooves each side. Abdomen 
oval, widest behind. Legs moderately stout. 

Ccphalothorax yellowish brown, darkest in front, marked with 
radiating gray lines forming two longitudinal dark bands. Abdo¬ 
men gray with irregular pale spots. A double row of oblique pale 
spots in the middle, in most specimens broken and irregular, fig. 1 
The legs are light yellowish brown with light indistinct gray rings. 

The spinnerets are short. 

The epigynura has a large piece in the middle with a branch each 
side that extends outward and forward endiug in a point. In front 
are two small rounded teeth directed inward. PI. vu, fig. la, 

Male palpus short, with a large and wide tarsus. The patella and 
tibia are both short and of about the same length. The outer pro- 
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cess of the patella is half as long as the patella and blunt and crooked 
at the end. The tibia has on the upper side a short pointed process 
near the base and a blunt one near the end on the outer side, both 
concealed by a curved ridge. On the under side of the tibia is a 
process directed forward. The tube of the palpal organ is slender 
and supported at the end by two large processes, fig. IA 

Chateaugay Lake, Adirondacks, N. Y., from F. A. Bowditch, 1878 ; 
Swampscott, Mass., May 8. 

Ccelotes longitarsus, new hj> 

PLATK V IT, MGURE8 2, 2u 

Male 7 n,m ; cephalothorax 3*5 mm . Head wide and high, highest 
half way between the eyes and the dorsal groove. First leg almost 
as long as the fourth. Legs stout. Abdomen oval, the hinder half 
a little the wider. Cephalothorax and legs yellowish brown, a few 
radiating darker lines on the thorax, and the front of the head a little 
darker. Legs darker toward the tips. Abdomen dark gray with a 
median lighter stripe in front and a double row of lighter oblique 
marks on the hinder half, much as in medirma/is. 

The patella and tibia of the male palpi are both as short as wide. 
The patella has a long tooth, widest and truncated at the tip, directed 
forward on Urn outer side. The tarsus is widest at the base and 
pointed at the tip. At the base on the outer side it has a stout 
process extending backward and inward as far as the patoHa, Plate 
vn, fig. 2. 

A small female found at the same time and probably the same 
species has a small, simple oval opening at the posterior part of the 
epigynum. Fig. 2a, 

Mt. Carmel, Conn. 

Ccelotes montanus, now sp. 

Platk VJ f, figubks 3, 3 a , 

12 ,WIft long ; cephalothorax 5 mm ; 4th leg of female 18*% 4th leg of 
male 20 mm . 

Epigynum with the holes open, and oblique turned nearly forward. 
Plate vn, fig. 8. 

Male palpus with short patella and tibia, the tibia shortest The 
patella has a short conical, black spine on the outer side neat the 
end, directed forward, under this is a smaller spine. On the outer 
side of the tibia, which is shorter than the inner side, is a short 
process turned forward a little at the tip. Fig. 8a. 
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*The color# and marking# are like thorn* of the two preceding 
specie#. The leg#, especially of the male, are a little longer in pro¬ 
portion to the size of the body. 

Chateaugay Lake, Adirondack#, N. Y., from F. A. Bowditch. A 
small male from New Haven, Conn., is apparently of ttyis species. 
It# palpi differ slightly from those of the Adirondack males as shown 
in figs. 4, 4 a. 

Coelotes hybridus, new 

Plate VII, figures 4, 4a. 

This species is only distinguished from 0, longitarms by small 
differences in the shape of the male palpi. The spur at the base of 
the tarsus is very short and extends backward to a short process on 
the middle of the tibia. The posterior inner corner of the tarsus is 
differently shaped from this part in longitaram , having a deep notch 
shown in figs. 4, 4 a. The tibia is a little longer than that of 
longitanmn and shaped much like that of medicinalis. The patella 
resembles that of longitarmin, In size, markings, and colors this is 
like both mnMcinulis and longitarsm . The palpal organ is almost 
exactly like that of longitarms . 

One male from Chateaugay Lake, Adirondack#, N. Y., from F. A. 
Bowditch. 

Tegenaria Larr 

These spiders differ from (kalotes in having the legH longer and 
more slender and the abdomen generally rounder and shorter. The 
mandibles are less convex in front, the palpi of the males have no 
processes on the patella, and the palpal organ i# proportionally smaller 
than in Cvelotc8 . 

Tegenaria derhamii Hcopoii, ma; Thoreii, \ hi . i . 

Ryenai %a ctvilts B1 ttokwalI, I 86 1. 

Tegmana domtslica Simun, 1810. 

Plate VU, figures 6, 6a, 66, 6c. 

This is a house spider found all over the world. Female l() ram 
long; cephalothorax 5 n,m . Plate vn, fig. 0. The legs are long and 
tapering, 4th leg 18™“ long. Tarsi and metatarsi slender. The head t 
is high and wider in front than it is opposite the first pair of legs. 
The abdomen is short, only a little longer than the cephalothorax. 
The front row of eyes is straight, the middle ones smallest. Upper 
row longer, lateral eyes close to those of the front row, the middle 
ones much higher, fig. 6. 
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Cophalothorax ami legs light yellowish brown, the legs with some 
indistinct gray rings. Abdomen pale with gray markings which are 
usually plainest on the hinder half. The upper spinnerets are twice 
as long as the lower and the terminal joint is nearly as long as the 
basal. 

Kpigynum with small oblique openings at the sides. Fig. 6c. 

The male palpi have the patella and tibia long and both about the 
same length. The tibia has on the outer side, about one-fourth its 
length from the end, a short blunt process, fig, 6a, under this is a 
shorter process lighter colored and directed forward, fig. 06. The 
tarsus is slender and pointed and the ttppond«ages of the palpal organ 
are small. Figs. 6a, 06. 

Tegenaria brevis, new «p 

Piaie \ 11, mints 5, r»«, r>/>, # 

A small species, 5 to 0 n,m long. Cophalothorax two-thirds as wide 
as long. Abdomen short and widest behind. The mandibles are 
small and but little convex in front. The cephalotliorax and legs are 
pale yellowish brown with black hairs, the legs and palpi are lightest 
at the base and darker toward the ends. The spines are very long 
and slender. The abdomen is in some individuals pale with dark 
hairs ; in others there is a gray herring bone marking, and gray 
marks along the sides. 

The male palpi are slender and without any appendages on the 
patella. The tibia has a short stout tooth on the outer side a little 
behind the end. The tarsus is small and pointed. The palpal organ 
is round and too large to bo covered by the tarsus. Plate vn, fig. 6. 
The head of the male is narrower than that of the female, and the 
thorax wider, figs, 56, 6c. 

The epigynum appears to the naked eye like two parallel dark 
brown marks. It has a large posterior opening, widest behind, and 
partly divided into two at the front edge, fig. 6a, 

The short round abdomen and gray markings make this spider 
resemble Steatoda mamiorata, 

Mt. Washington. N, II.; Massachusetts ; New Haven, Conn. 

Cicurina Mengo, 1871. Biraou, 1876. 

This genus differs but little from Coelotes except in the palpi of 
the males which have the patella without processes, the tarsus long 
and narrow, and the tibia short with a large appendage on the outer 
side. The tube of the palpal organ is long and supported in various 
complicated ways. 
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Cicuxina oompllcata, new »p. 

PLATE VII, FIOUBB8 1 , ta, V) 

This is a small, stout species, the largest individuals measuring 
7' um in length, and the cephalothorax 3 mm . The cephalothorax, legs, 
and palpi are uniform yellowish brown. The abdomen is pale with 
scattered gray markings both abpve and below, in some individuals 
forming an indistinct herring-bone pattern on the dorsal side. The 
sternum is as wide as longhand nearly as wide in front as in the mid¬ 
dle. The mandibles are stout, and in the females very eon vex in 
front. In the males the head is narrower and the mandibles smaller. 

The palpi of the males have the patella simple and about as long 
as wide. The tibia has a short tooth near the base on the outer side 
the middle part is turned inward, and on the outer side at the end is 
a large ^ftat and crooked appendage that in its natural position 
appears to be part of the palpal organ. Plate vti, tig. 7. In fig. 7 a 
the process is shown from the side partly turned away from the pal* 
pal organ. The tarsus is long and narrow and rounded at the tip, 
fig. 7/>. The tube of the palpal organ is very long, beginning at the 
base of the tarsus it runs along the inner side around the tip, w here 
it is supported by the edge of a flattened appendage, and backward 
along the outer side, the end being under the flat tibial process. 

The epigynum has a simple oval opening behind, and the tubes 
show through the skin in light-colored individuals. 

Blue hill, Milton, Mass., and Salem, Mass., under leaves, in winter. 


Hahnia Koch 

Upper eyes all about the same size, the middle pair highest and 
farthest back and farther from each other than they are from the 
lateral eyes. Front eyes nearer together, the middle ones highest. 
The lateral eyes of both rows close together. 

The spinnerets are in a single transverse row, the upper pair being 
outside the others. The outer pair has two nearly equal joints and 
the next pair have & short second joint at the tip. 

The opening of the trachea 1 is in the middle of the abdomen 
instead of directly in front of the spinnerets, as in most of the 
family. 

Small spiders resembling legenaria and Cwlotes, except in the 
spinnerets. 
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Hahnia bimaoulata, new sp. 

Plate VII, figures 8, 8«, to 8/1 

Length, a*6 mm . Eyes large, both rows with the lateral eyes low¬ 
est. Lateral eyes much nearer together than the middle pairs. 
Front eyes a little the larger, both rows stiongly curved, the middle 
eyes highest. Maxillie short an<J wide, the front edge straight 
except on the inner corner. Sternum as wide as long, widest oppo¬ 
site the second legs. The spinnerets are long, the terminal joints of 
the outer pair nearly as long as the basal joint. The tracheal open¬ 
ing is nearer the epigynum than the spinnerets. Plate vii, fig. 8. 

The ceplialothorax, sternum, and mouth parts are reddish brown. 
The abdomen is light gray with many irregular pale spots and a 
double row of pal© oblique markings in the middle. In the middle 
of the front half of the abdomen are two orange colored spgts. The 
under side of the abdomen is pale witli a few gray spots. The legs 
are pale with gray rings, two rings on the femur, tibia, and metatar¬ 
sus. The skin over the epigynum is very transparent and shows 
two convoluted tubeft almost always unsyinmetrieal, figs. 8c, cf, c, /. 
The male palpus has on the outside of the tibia, near the end, a 
pointed process as long as the diameter of the tibia. At the base of 
the patella on the outer side is a small pointed black process curved 
a little forward, fig. 8/>. The tarsus is nearly as wide as long but 
slightly pointed at the tip. The palpal organ is flat with a long 
thin tube extending along the inner side around the end, fig, 8 a. 

Common under dead leaves. Massachusetts, Connecticut, and Mt. 
Washington, N. H. 


Hahnia radula, new up. 

This spider resembles JZ biniaculata but is nearly twice as large. 
On the under side of the first and second legs and palpi of the male 
the hairs arc raised on short transverse ridges so that the leg appears 
serrated when seen from the side. Plate vii, figs. 10, iOa. The gray 
markings of the abdomen and rings around the legs are less distinct 
than in biniaculata . The little spine at the base erf the patella of 
the male palpi is shorter than in bimaoulata and sharply turned for- 
ward. The appendage of the tibia is the same as in bimaoulata, and 
the tarsi and palpal organs are very similar. 

One male, Jaffrey, N. H., Aug. 1. 
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' Hahnia oinerea, new *?>. 

Plate VII, figures 9, Da, 9 b 

Length, 1*5 to 2 ,nos . 

Oephalothorax light, with dark radiating markings. Abdomen 
dark gray with scattered small white spots and a double median 
row of oblique light markings somewhat like Ccxtlotes. Plate vn, 
fig. 9 f The legs are light yellowish brown with patella*, coxae, and 
the ends of the longer joints paler than the rest. The basal joints 
of the spinnerets are light yellowish brown like the legs. Terminal 
joint of outer spinnerets shorter than basal. The tracheal openings 
are nearer the spinnerets than the epigynum. The skin over the 
epigynum is rather opaque and but little of it can be seen. The 
palpi of the male have the patella and tibia both short and each has 
a long, slender process on the outer side which is flexible and 
variously curved at the end, fig. 9 b. The tarsus is short and oval. 
The palpal organ has at the base a short feather-like appendage. 
The tube is slender and curved around the distal end of the tarsus. 
It haN near the end a short soft appendage of the bulb, fig. 9nr. 

Salem, Beverly, Swampscott, Cambridge, Roxbury, Mt. Tom, 
Mass., and New Haven, Conn. 

Agalena Waick 

Large hairy spiders with long legs and very long upper spinnerets. 
The head is high and the middle eyes of both rows arc much higher 
than the others. The web is flat and more regular and closely woven 
than in Tegenaria . 

Agalena nsevia Waick. and Bose, 1841; Hentz, 1848. 

Agalena pottert Blackwell, Ann. and Mag. Nat. Htet., vol xvii, 1846 

Agafotiopeis allnpvhs Giobel, ZoitBch Gosammt, Nit., 1869 

Agalena amencana Keys, Zool. botan Gesellsoh, Wien, 1877, male with short- 
tubed palpal organs, from Illinois. 

Plate VIII, figures 1, la, 1«, Id, 1 f 1A, It, 1;, \ k , U , 1 ro, In 

This is the common grass spider all over the United States. It 
varies greatly in size. A large male measures 14 mm long, 4th leg 
35 WTO . A large female, 18 Hira long, 4th leg 30 mro , while a small adult 
male is only T*"" 1 long, and the 4th legs 15 wm . Plate vm, fig. 1. 
m The eepbalothorax is long and the cephalic part separated dis¬ 
tinctly from the thoracic by grooves radiating from the dorsal 
depression. The bead is high and wide m front and contracted a 
little just in front of the first pair of legs. The two rows of eyes 
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are strongly curved, the lateral much lower than the middle pairs, so 
that the middle front eyes and the lateral binder eyes form together 
a nearly horizontal line. The thorax is marked by radiating grooves 
between the legs. The abdomen is about twice as long as wide, 
widest in the front half, a little truncated in front where it overlaps 
the thorax, and tapering behind. The upper spinnerets are two or 
three times as long as the under. The legs are long and tapering, 
the fourth pair longest. The maxillce are much widened at the tips 
and nearly straight on the front edges. 

The cephalothorax has two wide longitudinal dark stripes. The 
abdomen has a light longitudinal stripe in the middle, straight in 
front, and herringbone-shaped in the hinder half, generally a little 
darkened in the middle and lightest at the edges. The sides of the 
abdomen are dark, or covered with dark spots close together toward 
the middle stripe and more scattered toward the sides. On the ven¬ 
tral side the abdomen has a middle dark stripe, sometimes lighter in 
the middle. 

Though the markings vary but little the colors vary from light 
yellow, with pale gray markings, to dark reddish brown, with black 
and gray spots, the colors being usually modified by lomr gray hairs 
both in dark ami light individuals. The joints of the legs are all 
dark toward the end. Large individuals are, as a rule, darker col¬ 
ored than small ones. 

The palpi are long in both sexes. In the males the femur is long, 
the patella not much longer than wide, and without appndages; 
the tibia about as long as patella, widened at the distal end, the 
outer side extending forward along the edge of the tarsus and having 
a short blunt tooth, figs. 1 c, \g } 1 d. The tarsus is large, the basal 
half oval and the tip narrowed into a long point. The palpal 
organ, especially the tube, which is largely developed in this species, 
instead of having a constant form, as in most spiders, varies 
extremely. The most common form is that shown in figs, la , Ig , 
with a stout fiat tube coiled in one and a half turns under the tarsus, 
and with the tip turned outward away from the tarsus. On the 
outer side of the palpal organ near the end of the tube is a short 
thin tooth with the outer edge turned downward and the corner 
usually forming a blunt tooth directed toward the end of the palpus. 
This variety is found in spiders of all sizes and shades of color from 
all parts of the country. Among large spiders from various locali¬ 
ties occurs the form of palpal organ shown iu fig. lb . In this the 
tube is much longer and more slender, and terminates in a sharp 
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point turned inward toward the tarsus. A third variety, shown in 
fig. Id, occurs less often but on spiders of all sizes and from differ¬ 
ent parts of the country. The spiral here hardly makes more than 
one turn and is so small as to be covered entirely by the tarsus. At 
the tip the tube is twisted so as to turn the opening downward. 
This is the form named A galena americana by Keyserling, in 1877^ 
from Illinois; there is one in the Cambridge museum, from Penikese 
Island, Mass., named by Keyserling “ var. americana" and I have 
seen specimens from Indiana, from Providence, R. I., New Bedford, 
Mass., and Brooklyn, N. Y., in N. Pike’s collection. These three 
varieties seem to be distinct and I have seen no intermediate forms. 
Fig. le is a palpal organ from Providence, R. I., having an unusually 
large tube ; fig. 1 f is the palpus of a small spider from Jaffrey, N. H., 
in which the tube is slender and the spiral unusually small. 

The shape of the external opening of the epigynum is even more 
variable than that of the palpal organ. The most common variety 
is shown in fig. 1 h, taken from a female found in copulation with the 
male from which the palpus fig. la was drawn. Figs, li, 1 j, \k , 
show a slight variation from this form.by short teeth on the front 
edge of the opening. Figs. \l , 1 w, 1 n, have these teeth united and 
extending backward across the opening nearly dividing it into two. 
The three last are all from large dark colored spiders like those hav¬ 
ing palpi as in fig. lb. 

Comparison of a large number of specimens from the neighbor¬ 
hood of Boston, Mass., showed that 69 males had palpi like fig. la, 
and 5 Uke fig. li ; 98 females had the oval epigynum, fig. li, and 37 
the partly divided epigynum, figs. 1/, 1 m, In. 

The web of this species consists of a flat sheet, shaped accord¬ 
ing to the supports to which it is fastened, from one side of 
which extends a tube at the mouth of which the spider usually 
stands. The tube is open at the lower end, from which the spider 
escapes if the web is entered by too large an enemy. 

The webs are made in all kinds of places. In early summer great 
numbers are made on short grass, but large webs are seldom made 
in such situations and it is probable that spiders that do not find 
more favorable places as they grow larger, nover live to become 
adult. The largest webs and the best developed spiders are found 
among stones and shrubs where there are convenient hiding places 
and supports for the web, which in a good situation is enlarged as 
the spider grows until it becomes a foot or more wide and propor¬ 
tionally thick and strong. The long spinnerets are used in making 



200 J. H. Mnerton~~Netc England Drtmidm, 

this flat web, the spider walking along slowly, swinging the spin¬ 
nerets from side to side, making a band of very fine threads at each 
stroke. The web does not appear to be at all adhesive, it merely 
offers insects a convenient place to rest upon and the spider depends 
on his quickness of movement for their capture. Large webs usu¬ 
ally have many supporting threads running up into fences and 
bushes and these perhaps help to trip the wings of flying insects 
and cause them to fall on the web, as similar threads do in the webs 
of Linyphia. 

The pairing of this spider takes place on the web of the female. 
The female lies still with feet drawn up as if dead. The male lays 
her on one side under his thorax with her ventral side forward and 
inserts one of his palpi into the epigynum at frequent intervals for a 
long time, the soft parts of the palpal organ suddenly swelling and 
again contracting. When tired with one palpus he turns the female 
around and over so that she lies on the other side with her head in 
the opposite direction and uses the other palpus. The eggs are laid 
in a flat white cocoon, usually covered with a thick flat cone of silk 
with which considerable dirt is often mixed. The eggs are laid 
under stones or bark and on fences and buildings of all kinds, where 
they are partly sheltered, from August to October, and the females 
often remain and die on or near the cocoon. Adults are occasionally 
found under leaves in winter, but it is doubtful if any live uutil the 
next season. The eggs hatch early in the spring and the young spi¬ 
ders come out in May. 

It appears to be the most common spider all over the United 
States. 

Dysderidaa. 

Spiders with only six eyes and with the openings of the trachea* in 
the front of the abdomen, just behind those of the air sacs, so that 
they appear to have four air sacs like the Mygalidw » The family is 
a small one and the genera differ greatly in the structure of the feet 
and mouth parts. 

Dysdera interrita Henta. 

Plate VIU, ikjurbs 2, 2a, 2 b, 2c, 2 d 

Female 12 wm long. Cephalothorax 5 rara long and 3 mm wide. The 
front of the bead is wide and curved forward in the middle. The 
eyes are small and close together. PL vm, fig. 2. The mandibles 
are half as long as the cephalothorax and inclined forward and much 
narrowed toward the end. The maxilla* are small; pointed at the 
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tips and widest half way to the base of the palpus. Fig. 2a. The 
labium is long and widened at the base. The sternum is widest in 
the middle, narrowed behind, and truncated at the front end. The 
ooxi» are very long, fig. 2a. The first legs are longest and the fourth 
next. The feet have only two claws and under them a thick brush of 
flattened hairs. Fig. 26 . The patella 1 are only about a fourth shorter 
than the tibico. The abdomen is long, oval and a little pointed behind. 
The cephalothorax and mandibles are reddish-brown. The legs are 
lighter colored and more yellow and become a little darker from behind 
forward. The abdomen is dirty white or yellow without markings. 

The male differs little from the female. The palpal organ is as 
long as patella and tibia of the palpus. The terminal half is a 
little curved inward, and on the outer side is a short blunt tooth a 
little curved upward. Figs. 2c, 2<£. 

Swarapscott, Brookline, and Roxbury, Massachusetts. This ia the 
only Dysdera I have seen from New England, and as Hentz’s D . 
interrita came from Massachusetts, this is probably the species. It 
agrees very closely with 1 >. crocata Koch ss />. rubicunda Blk. 
The palpal organ of D. interrita is straighter, as seen from in front, 
than that of Croatia. 


Ariadne Savigny and Audouiu. 

Ariadne bicolor. 

l*ylarus bicolor Hentz. 

Plate VIII, figure 21, 3a, 37>, 3c, 3 d 

Female 9 ram to lQ mra long. Plate vm, fig. 3. Cephalothorax long 
and narrow, widest opposite the third pair of legs. In the male the 
cephalothorax is proportionally much wider. The dorsal groove is 
very small, and the head is not separated very distinctly from the 
thorax. The abdomen is oval, widest across the middle. The first, 
second, and third pairs of legs are turned forward. The first pair is 
longest, the second next. The legs are all stout and tho first and 
fourth pairs have the patella and tibia much thickened. The color of 
the cephalothorax and legs is darker from behind forward, the fourth 
legs being light yellow and the first legs and front of the head dark 
brown. The abdomen is pale at the sides and dark purplish-brown 
above and below, darkest along the middle of the back. 

The feet have three claws, fig. 3d. The tibia and metatarsus of 
the first and second legs have two rows of strong spines on the under 
side, four pairs on the tibia and eight or ten pairs on the metatarsus. 
The sternum is long and widest in the hinder half. The maxillte are 
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long and narrow, widened a little half way btween the tip and the 
insertion of the palpus. The palpi are short and stout, fig. 8. The 
middle eyes are dose together. The upper lateral eyes are about 
twice their diameter from the middle pair, and the front eyes are 
dose to them, about half their diameter nearer the middle line. 

The male is a little smaller than the female and has the thorax 
wider and tbo legs longer ami more slende^ fig. da. The metatarsus 
of the first foot is crooked at the base with a spine on each side, the 
outer one nearest the base, fig. 3tf. The male palpi are but little 
longer or stouter than those of the female. The tibia is a little 
thickened. The palpal organ is attached to the under side of the 
tarsus ; it has a round bulb about as thick as the tibia is long, 
which narrows on the outer side into a short finely pointed tube 
that curves sharply inward, fig. da. 

It lives under stones and leaves, or in long yellowish tubes only 
wide enough to hold the spider under stones or in cracks of trees. 
In July and August the cocoon with twenty or thirty eggs iH made 
in the tube with the female, and the young come out of the cocoon 
and live in the tube for a short time with the female. 

Massachusetts, Connecticut, and in !N. Pike’s Long Island collec¬ 
tion. 



I _N ID 12 X 


A galena, 107. 

atnerioana Keys., 197. 
wevia, 107. 
potteri Illk., 107. 

Agulenubc, 100. 

Agnlenopsis albipilis (Hebei, 197. 

Agreuca Watr,, 190 

erooata Keys,, 108, 171. 

• pratonais, 100. 

Anyplucua Hand,, 185. 
caloarutu, 180. 
lncerta Keys., 187. 
rubra, 180 
saltabuuda, 187, 

Ariaditn bicolor, 201. 

Oastinneira Keys., 100. 
bivittata Keys,, 109. 

Cbirucauthium Koch, 183. 
virido, 183, 

Cicurmu, 104. 

eomplieuta, 190. 

C<Hotes 111k., 191. 
hybridus, 193 
longHnrsus, 102. 
modicmaliK, 191. 
uioutamiB, 192. 

Clubioua Ijatr., 179. 

abbottii L. Koch, 182 
canadensis, 181. 
crassipalpia, 180 
exeeptn L Koch, 183. 
minuta. 181. 
mixta, 180. 
omata, 182. 
pftllens, 183. 
puftilla, 181. 
rubra, 182. 
naltabunda. 187. 
tibialiH, 180. 

ftraasidau, 160. 

Druaeus, 178. 

robuHtna, 179. 
aaccatua, 178. 
varlegotus, 174 
( Pysdera interrifca, 200. 

Dyaderid*, 200. 

Geotreeha, 108. 
bivittata, 109. 
crocata, 171. 
plnnata, 170. 

Onaphoaa Latr., 175, 
brumallB, 176. 


i Gnapbosa oousper^a, 170. 
giguntea, 170. 
seudderi, 175. 

Habuia Koch, 195. 
bitnaeulata, 190 
ciiierca, 197. 
radula, 190. 

Herpyllim alarms, 188. 
ater, 172. 
a u rat ns, 107. 
bilirioatiiB, 175. 
oonarins, 108. 
crocatuR, 108, 171. 
orueigor, 108. 
i descriptor, 108, 171. 

eerleHiasticus, 173. 
longipalpus, 108 
lnarmoratuB, 108. 
ornatus. 

trilmontUK, 108, 170. 
vnriegatns, 174. 
zonanus, 170. 

Micaria, 107, 
i longipcs, 107 

inontarm, 108. 
Micariosoma fcitnon, 188. 
PhrurolithuB, 189. 
alarms, 188. 
pugnntus, 188. 
INmlochnm, 174. 
biliueata, 175. 
i montanu, 175. 

i var legate, 174 

Prosthosuna, 172. 
i utra, 17 2. 

depressa, 173. 
ecclesiastics, 173. 
j fimosta, J72. 

i rnelunckohea, 172. 

propinqua, 17B. 
Pylarus bicolor, 201, 

, Pythonissa, 177. 

, Pythouissa imbccilla, 177. 
; Trachelas, 184. 
i ruber, 184. 

I Tegenaria Latr., 193. 

‘ brovis, 194. 

oivllia Ulk., 193. 
derhamii, 193 
domestica, 193. 
ttiedicinalifl, 191. 



204 


J. JK Emerton—New England Drassidw, 


EXPLANATION OF PLATES. 

Plats III. 

Pig. 1. Micaria longipcs, la, maxUlie and mandibles, from below; 1ft, palpus of male; 
1c, scale from front of abdomen; Id, ie, white scales from spots on abdomen; 
1/, scale fYom binder half of abdomen; 1ft, epigynum. 

Fig. 2. Micaria montana; 2a, opigynuin. 

Fig. 3. Geotrecha bivittata, ventral view; 3a, dorsal view; 3ft, 3r, palpi of male; 3d, 
epigynum; 3e, hair of abdomen. 

Fig. 4. Geotrecha pinnata; 4a, epigynum. 

Fig. 5. Geotrecha crocata, dorsal view; 5ft, 5c, palpi of male; 5d, epigynum. 

Fig. 6. Prosthesima atra; 6a, ventral view; 6ft, 6c, palpi of male; 6 d, epigynum; C^, 
foot of first pair; 6/, foot of fourth pair; Gy, hair of abdomen. 

Fig. 7. Prosthesima ecclesiastica; 7a, ventral view; 7ft, epigyuum: 7c, 7d, palpus of 
male. 

Fig. 8. Prosthcsima depresna; 8a, epigynum. 

Platjs IV 

Fig. 1. Pcocilochroa variegata ; la, ventral view; 16, )c, palpus of male; Id, epi- 
gynurn. 

Fig. 2. Pcecilochroa montana; 2a, epigynum. 

Fig. 3. Poecilochroa bilineata; 3a, ventral view. 

Fig. 4. Grnphosa conspersa ; 4a, ventral view; 4ft, oud of mandible; 4c, outer sido of 
male palpus; 4d, palpal organ; 4c, epigynum. 

Fig. 6. Onaphom brumalis, outer side of male palpus; 5a, palpal organ; 5 ft, cpi- 
gynum. 

Fig. 6. I*ytkoni$sa imbecilla; 6a, ventral view; 6ft, mandible; Cc, palpus of male; 
6d, opigynum. 

Fig. 7. Drassus saccatus; 7a, ventral view; 7ft, outer aide of mate palpus; 7c, tibia 
and tarsus of male palpus, under side; 7d, epigynum. 

Fig. 8. Drassus robustus; 8a, epigynum; 8ft, c, palpus of male. 

Plat* V. 

Fig. 1 . Glubiom crampalpis , male palpus showing palpal organ; la, tibia of male 
palpus; 1ft, outer side of male palpus. 

Fig. 2. Clvbiona mixta, male palpus, upper side showing tibia; 2a, under side, show¬ 
ing palpal organ; 2ft, outer side of patella and tibia. 

Fig. 3. Clvbiona tibialis, male palpus, upper side; 3a, outer side; 3ft, epigynum. 

Fig. 4. Clvbiona canadensis , male palpus, upper side of tibia and tarsus; 4a, outer 
side of male palpus; 4ft, under side of tibia and tarsus, showing palpal organ; 
4c, epigynum. 

Fig. 5. Clvbiona pusitla, under ,side of male palpus, showing palpal organ; 5a, upper 
side, showing form of tibia; 5ft, inner side. 

Fig. 6. Clvbiona rubra, male palpus of spider from Saugus, Mass.; 6a, outer side; 
6ft, palpal organ; 6c, epigynum. 
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Fife. 7 Olubiom rubra, palpus of largo male from Lynn, Mass.; 7a, outer side; 76, 
palpal organ; 7c, epigynum. 

Fig. 8. Clubiom i'ubra* palpus of small mple from New Haven, Conn., 8a, outor 
side; 86, palpal organ, 

Fig. 9. Clubiona ornata; 9a. epigymim. 

Fig 10. Olubuma exoepta; 10a, dorsal view; 106, 10c, palpua of mule; 10d, epi- 
gyuura. 

Fig. 11. Clubwna mtnuia , male palpus, upper side; 11a, outer side; 116, under side. 

Fig 12 Ohtracanihtum vxride; 12a, dorsal view; 126, male palpus, outer side; 12c, 

upper side; 12d, epigyuum. 

Fig. 13. Trachela# ruber; Ua, sternum and mouth port; 136, epigyuum; 13c, 13d, 
male palpus. 


Plate VI. 

Fig. 1. Anyphama I'ubra; la, ventral view of abdomen, showing at t the tracheal 
opening; 16, epigynum 

Fig. 2. Anypluma mcerta , 2a, 26, 2c, palpus of male; 2d, epigynum. 

Fig. 3. Anyphama cakarat u, under side of coxae of male, showing spurs on 3d and 
4th pairs, 3a, 36, 3c, malt* palpi; 3d, epigynum 

Fig 4, Anyphama saltabunda , male palpua, under aide; 4a, 46, 4c, upper and side 
views; 4d, epigynum. 

Fig. 6 Phruroliiliu8 alarms, m natural position at rest; Da, light-colored variety , 66, 
first leg; 6c, maxilla*; 6d, lrridescent scales of abdomen; 6c, 5 f, 6 g, male palpi, 
66, epigynum. 

Fig. 6 Phrurolithus pugnaiu#; 6a, upper side of male palpus; 66, outer side; 6r, epi- 
gynum, showing part of palpal organ in one side 

Fig. 7 Agrmca pratenst#; 7«, sternum and mouth part; 76, 7c, 7d, palpus of male, 
7e, epigynum 


Plate VII. 

Fig. 1. OaUotes medimnadis, enlarged 4 times; la, epigynum. 16, palpus of male, 
under side; lc, upper side 

Fig. 2. Ocelot*# longiiarsus, palpus of male, uppor aide; 2a, epigynum. 

Fig. 3. Casbtes montanus, epigynum, 3a, palpus of male; 36, patella and tibia of male 
from Now Havon, Conn, 

Fig. 4. Casioks hybridua ) male palpus, upper side of patella and tibia; 4a, under side 

Fig. 5 Hbgmaria 6» tm; 5a, epigynum; 66, head of female; 6c, head of male 

Fig. 6, Tsgonaria defhamiii enlarged 4 times; 6a, palpus of male; 66, taisus and pal¬ 
pal organ; 6c, epigynum. 

Figs. 7, 7a, 76. Oiourina compHcata, male palpi; 7, under side; 7a, outer sido with 
large process of the tibia separated from the tarsus; 76, upper sido, showing the 
narrow tarsus and short curved tibia 

Fig. 8. Hahnia bt'mamktfa, under side of abdomen, showing traohael opening and 
Spinnerets j 8a, male palpus, under side of tibia And tarsus; 86, outer side of tibia 
and tarsus; 8c, Bd r 8a, 8/, various forms of epigynum. 

Fig. 9. Bahnia cinoroa; 9a, male palpua, under side; 96, outer side. 

Fig. 10. +Hahnia radula> maxilla of male; 10a, hair of first leg of male. 

Tuans. Conn. Acad,, Vol, VIJ3. 27 


Jan.. 1890 



206 J. H. Emerton — New England Draesidm, etc. 

Plat* VUI 

Fig. ). Agalena natvta. maJo, la, common form of mgle palpus from a specimen from 
Peabody, Mass ; 1ft, long tubed variety of palpal organ from Woodbridge, Conn,; 
lc, outer side of tibia of same palpus; Id, short tubed form of palpal organ of a 
specimen from New Bedford, Mass.; le, palpal organ with unusually large tube of 
a specimen from Providence, R I , 1/, Small palpal organ from Jaffrey, N H ; 1 g, 
outer side of amali male palpus from Salem, Mass ; l A, common form of epi- 
gynum from female in copulation with the male from which Fig. 1 was drawn, 
1» and 1 j, epigynum from Providence, R I.; 1* epigynum with small process on 
front edge from Salem, Mass , U, lm, In, epigynum from several large spiders 
from Massachusetts 

Fig. 2 Dyedera mtmrita; 2 a, sternum, oox», and month parts; 2ft, foot; 2c, side of 
male palpus, 2d, palpal organ from front. 

Fig 3. Ariadne bxcoloi) female, da, male, head, palpi, and front leg; 3ft, sternum 
and mouth parts of female; He, male palpus; 3d, front leg of female. 
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XI f. —The Development of a Paleozoic Poriferous Coral* 
By Charles E. Beecher. (With Plates 1X-XIII.) 

The origin and affinities of many groups of paleozoic corals are 
still obscure. The main elements of the recognized system of 
classification seem to be stable, yet so little is known of the 
growth and structure of a number of important groups, that they 
occupy a different place in almost every arrangement of the genera. 
Each fact of development affords data which eliminate, to a degree, 
the want of knowledge concerning their origin and relations. Un¬ 
less the growth of the organism is obscured by pronounced acceler¬ 
ated or degradalional features, its interpretation is simple, and 
throws much light on its ancestral history. Paleozoic types in 
general are least modified in their development by acceleration. 
They usually show some marked expression of their prototype, and 
also the succession of changes through which they have passed 
during their evolution 

The species here discussed was originally described as Michel ini a 
lenticular is. Hall,* from the Lower Heldorberg group of New York. 
If Michelinia is entitled to recognition, it will exclude this form, as 
it is without tabula*. Pleurodlctyum, as now defined, is more in har¬ 
mony with these features, and, therefore, the species M. lenticularis 
is here referred to this genus. The large calicos and their constant 
origin at the basal epitlieca are not, however, essential characters of 
Pfeurodictyum. The structure and growth of this species indicate 
that it represents one of the simpler types of poriferous corals. For 
this reason, its development is without the numerous modifications 
necessary in more complex forms, and its laws of growth are not 
complicated. 

Development of Pleurodictyum Imticnlare .—The nepionic stage is 
well marked. It comprises the growth of the eorallum to the com¬ 
pletion of a simple initial cell. This primitive cell or nepionic stage 
(Plate IXj figure 1, 7, 8} has the form of an oblique inverted cone 
flattened on one side. The flattened area represents the lower or 
attached side, and the oblique base of the cone is occupied by the 

♦ TwGirtyrBixth Kept NT Y, ytate Museum of Nat Hist, p 1874 
Trams (Akk. Acad. Vol. VfU 28 July. 18 S 1 . 
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aperture of the eorallite. The apical portion is smooth for about 
one-fourth the length of the cell. Then the concentric lines of 
growth become apparent, and over the distal ha]£ radiating ribs are 
also developed. The interior of the apex is grantilose, At about 
the middle of the cell, the granules are arranged in rows, forming 
the beginnings o/ the septal lines. 

The single growth of the initial cell continues until the entire 
procumbent portion is completed. A thickening of the margin then 
takes place, and an upward growth of the eorallite is initiated. At 
the commencement of this upward growth, the first bud starts out 
from the lateral edge of the initial calyx, either to the right or left 
of the axis. This condition represents the first nealogic stage. The 
b ud^s embles the parent cell in all particulars, and reaches consider¬ 
able si«e before the second appears, as shown in Plate IX, figures 9, 10. 
The visceral cavities are confluent, as the initial apex of the bud 
opens into the calyx of the first cell 

The succeeding nealogic stages, to the completion of the first 
circle of peripheral calicos, have boon observed mainly from the 
epithecas of mature or nearly full grown coral)urns, represented on 
Plate X, figures 1,2. In these examples, the lines of growth are so 
perfectly shown, that all the Btages are distinctly marked, and may 
be satisfactorily studied. 

What is here considered as the second nealogic stage is repre¬ 
sented on Plate IX, figure 3, showing the initial eorallite, with the 
first and second buds on opposite sides. This process of alternate 
gemmation from the parent cell continues until the circlet of calices 
is completed, as shown in figures 4, 5, and 6. In this species, the 
normal number of peripheral calices is seven, making eight eorallite* 
in the completed nealogic oorallum. The last cells to be formed are 
(1) the sixth and seventh budding from the anterior side of the first 
calyx, and (2) the eighth or posterior cell. Plate IX, figure 12, repre¬ 
sents the completed nealogic oorallum, with th«T initial cell and six 
well developed peripheral calices. The eighth has just begun to 
fill up the space between the second and third. It will be noticed 
that there is a direct correspondence in the sise of the calices to 
their relative age. The first calyx is much the largest. Then, de¬ 
creasing serially, come the second, third, fourth, fifth, sixth, and 
seventh, while the eighth is undeveloped. An inspection of the 
upper surfaoe of a mature coral l uni will thus usually determine the 
order of successive calical additions. After the appearance of the 
posterior, or eighth calyx, the oorallum commonly grows to double 
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the diameter of the completed nealogic stage, resulting in the 
normal ephebolio or mature condition, as represented on Plate XI, 
figures 1, 2. Nearly all the full grown specimens found agree in 
this respect, 

A corallum rarely presents any departure from the normal number 
of calices, Plate XII, figure J, is an example of a variation in the 
number of peripheral corallities, for in this specimen, there are 
eight in the circle, instead of the usual seven. A variation in the 
opposite direction is shown iti another specimen having five well 
developed corallites about the parent cell. Old age characters are 
expressed in two ways : First, the cell walls become thickened 
around the margin of the epitheoa without destroying the symmetry 
of the corallum, as shown in Plate XII, figure 2 ; Second, by the 
indefinite and unequal development of the peripheral cells, together 
with the addition of calices budding from the cells forming the 
primary circle. One specimen, appearing at first sight as an exam¬ 
ple of cell division or fission, is shown in Plate XIII, figure 2. It may 
be explained as resulting from the abnormal growth of the second 
and adjacent calices, four and eight. This lateral impulse further 
resulted in sending off the small, peripheral, tertiary corallites num¬ 
bered in the figures 0, 10, 11, 12, and 13. 

It should bo understood that this arbitrary expression of normal 
and abnormal growths applies only to the species P. lenticulare . 
The same numerical arrangement will not hold good for genera like 
FhvositeSy Michdinia , Striatopora , etc. Otherwise, it is believed, 
the general laws of growth here brought out will hold good for 
these and other related genera. 

Some doubt may exist as to the propriety of referring the speci¬ 
mens illustrated on Plate IX, figures 0-11 , to P. lenticulare, . Unfor¬ 
tunately, material of this kind is rare and difficult to obtain. With 
the exception of the position and direction of the first bud (figure 
10), all the characters agree, so far as can be observed, with ordinary 
specimens of P lenticulare . The second cell of the corallum repre¬ 
sented in Plate X, figure 1, curves rapidly backwards, although at 
first the axis has an anterior direction. Taking this view of the 
specimen, Plate IX, figure 11, it is not difficult to see how the succeed¬ 
ing enlargement and curvature of the bud could extend backwards, 
thus property limiting the size of the eighth or last of the primary 
circlet of calices* 

The method of determining the relative age and succession of the 
corallites can be seen in Plate X, figures 1, 2, and Plate XI, figure 2. 
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Tbc initial cell occupies the central position, and forms the boes or 
apex of the basal epitheoa. The first bud is nearly on a plane with 
the base of the initial cell and in the one nearest the apex. The 
second and successive buds art* respectively more distant, and at a 
higher level. Specimens having broad surfaces of attachment to 
foreign objects have these distinctive features of tin* epitheoa obliter¬ 
ated, and the only guide to the order of the corallites then lies iti 
their comparative size and position on the upper surface of the 
oorallum. 


General conclusiom .—The first feature to be noted in the develop¬ 
ment of a poriferous coral, as here described, is the simple cyathi- 
fonn character of the initial eorallite. This nepionio stage is 
without mural pores, and has an epitheoa over the entire exterior of 
the cap. The septal lines become developed toward the end of 
this stage* These features are in harmony with the young of many 
paleozoic corals, such as Gladochonas, A ulopora, or Syria yopora, 
and clearly indicate a primitive, simple, and imperforate ancestry 
for the Perforata. A similar origin and development obtains in 
Parasites, as may be seen from the figure of a young colony of F 
FbrbeM, var. ocHdentalis , given by Professor Hall. 4 * 

The first nealogie stage, represented by the primitive eorallite 
with one bud, is the first transition towards both a compound and a 
perforate coral, Plate IX, figure 9. This stage has two calices, mak¬ 
ing it a compound coral, and has an opening through the coll walls 
or connecting channel between the corallites, forming the first mural 
pore. The maimer of growth and the structure of the oorallum at 
this stage are suggestive of Auloftora, and should be given consider¬ 
able significance. The visceral cavities in Aulopora are confluent, 
and rudimentary septa or linos of spinules are often present/ Horn- 
ingeria has a growth resembling Aulo)>ora and Syringopora. It is 
without pores on the portion where the corallities and buds are free, 
but when these are in juxtaposition at their bases, mural pores are 
developed. The upward growth of the initial cell of P. Untundure 
proceeds but a short distance before the circlet of peripheral coral- 
lites is completed. Tims at this stage there are at leant seven mural 
pores opening into the primary calyx. If this tendency to the 
formation of numerous buds persists throughout the upward growth 

# Indiana Gaol, and Nat. flirt , 11th Kept, of the State Geologist, pi i, figure 12, 
1881. 
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of the eorallitos, the non-development of the buds consequent upon 
the adjacent living corallites would naturally result in the produc¬ 
tion of nmral pores. The banal epitheca limits the fleshy portion of 
the organisms, and represents an area unfavorable to the acquisition 
of food or for the natural development of calicos. Therefore, it 
would prevent both the maintenance of mural pores and the growth 
of basal buds.*' 

A bhvositea in which one or more cells became inactive or dead 
shows in its subsequent growth the closing over of this area by the 
budding of the surrounding cells. Each cell is connected with the 
parent by an apical*pore, Plato XIII, figures 3,4. Without this 
opportunity to bud afforded by the death of one or more eorallites, <»r 
by their divergence, the adjacent cells would have developed only 
mnral poies. In the figure of P. prohl&maticum given on Plate XIII, 
figure ‘2, three of the initial pores are indicated by dotted lines from 
p. No distinction can be made between these and the ordinary pores, 
except that the latter are usually not as large. This difference in 
size would be expected, as the primary pore represents the bud which 
succeeded in producing a eorallite ; whereas the other attempts at 
budding resulted no further than the production of mural pores. The 
conclusion to be drawn is, that the mural pores in such genera as 
Favorites, Striatoporu , Pleurodirtynm, Michelinia , etc., are ineffec¬ 
tual attempts at budding, resulting only in the perforation of the 
cell walls. This explanation agrees with the pronounced and per 
sistent tendency to gemmation characteristic of the genera men¬ 
tioned. They also represent compound forms having individualized 
epithecas, and this feature naturally arises from the same system of 
budding obtaining in the simple corals. 

Professor Verrill has shown that the presence or absence of tabula) 
is of little or no importance in a natural classification.! Therefore, 
the non-tabulate feature of J\ letUiculare is without special conse¬ 
quence in a discussion of the relations of this species with Favoeitea^ 
or other tabulate poriferous genera. 

* The presence of basal mural pores or openings through the epitheca has been 
assorted by Meek and Worthen (Pal. Illinois, vol. ill, p 409, 1868). The specimens 
from which this observation was made, are from a friable sandstone, whu h does not 
usually preserve minute details with much distinctness Tho depressions between 
the spinules on the septal lines oould easily be mistaken in a east for the fillings of 
mural pores, and it is believed by tho writer, tliat this interpretation should be 
given. £* tmheufare occurs as calcareous or silicdled, and m the condition of casts 
No basal mural pores are present, Also, noue can be observed in the (mats of /* 
pt obkmaixcuvi, from Pehn, Germany, 

| Am. Jour. Boh, vol ih, p 181, March, 1812. 
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If the preceding interpretations of structure and affinites are cor¬ 
rect, a simple, conical imperforate, non-tabulate prototype, or proto- 
oorallum, may be assumed for the Madreporaria Perforata. The 
next derived form, represented by the early nealogic stages of P. 
lentusulare, has the structure and growth of Aulopora , and consists 
of the parent cell with one or more buds. At this stage, whioh may 
be called the Aulopora^tage, the initial corallite has the same num¬ 
ber of mural pores as developed buds, for eaoh bud leads into the 
parent ceil by a basal opening or pore. Aulopora may thus be con¬ 
sidered as representing a primitive type of a poriferous coral, in 
which the number of pores in each corallite corresponds to the num¬ 
ber of buds given off plus one connecting it with the parent cell. 
Some species of this genus are free throughout most of their growth 
(A. aubtennis, Hall), agreeing closely with the erect growth of 
Romingeria and Syringopora . This fact removes one of the im¬ 
portant arguments against the relations of Aulopora with these 
genera. The oorallites of Aulopora usually send off buds before 
turning out of the common axis of the branch or colony, after which 
no gemmation commonly takes places. By the explanation here 
advanced, this laok of a tendency to gemmation in the distal por¬ 
tions of the oorallites in this genus accounts for the absence of 
mural pores when such portions are in contiguity. The periods of 
gemmation in Romingeria are periodic. Several buds, often form¬ 
ing a verticil are given off from the parent corallite. Considerable 
elongation of the tubes takes place before other series of buds are 
produced. The budding is prolific at these points, and here also 
occur the mural pores. The latter are therefore developed when 
the period of gemmation is in force. If pores are formed elsewhere 
when the oorallites happen to come into juxtaposition, it may pos¬ 
sibly be explained as the result of a stimulus produced by the con¬ 
tiguity of the animals. Further observations are necessary to show 
that pores exist at other places than the bases of the verticils or 
points where numerous buds are given off aud where from crowding 
the oorallites are in juxtaposition. 

It therefore seems, that, primarily, the development of mural 
pores is identical or homologous with the process of gemmation. 
Whether this cause is operative in such forms as Columnopora or 
Ateoopora yet remains for investigation. The porous condition of 
the walls in these genera may be an inherited character without an 
active exciting cause, or it may be teleologically different. 

Tale Museum, New Haven, Coon., May 20th, 1891. 



0. R. Beecher—Development of a Paleozoic Poriftrotte Coral. 218 


Fig. 1. 
Fig 2. 
Fig. 3. 
Fig. 4. 
Fig. 5. 
Fig. 6. 

Fig. 1. 
Fig. 8 
Fig. 9. 


Fig. 10. 

Fig II. 
Fig. 12. 


Fig. 1. 
Fig. 2. 


Fig. 1. 


Fig. 2. 


EXPLANATION OF FLATUS. 

Platk IX. 

Plewodictyum lenticulare. 

Lower side of initial cell, or nepionic stage, x 3J. 

Lower side of initial cell with one bud; first nealogic stage, x 3^. 

Initial cell with two buds; second noalogic stage, x 3(. 

Initial cell with three buds; third nealogic state. x3$. 

Initial cell with four buds ; fourth nealogic stage, x 3J. 

Completed nealogic stage; shoeing initial corallite (1) aud seven peripheral 
corallites (2 -8). x 3|. 

Interior of nopiomc corallite. x 3$. 

Exterior of same specimen x 3$. 

Upper side of specimen representing first nealogic or Aubpora-stage, con¬ 
sisting of nepionic cell and oue bud Apex of bud opens into visceral 
cavity of parent cell, x 3|. 

Profile of same; showiug oblique apertures of corallites, and thickened 
margin of parent cell x 3J. 

Lower side of preceding, x 3|. 

Upper side of completed nealogic stage; showing inception of eighth cell. 
x3f 

Figs. 1-6 are taken from epithecal lines of growth shown in Plate X, figure 
2. Remaining figures are from actual specimens. Numbers refer to 
order of ealical succession. 

Lower Ifelderberg Group. Albany County , New York . 

Platk X. 

Plmrodictyum Umtieuhre. 

Lower or epithecal side of specimen; showing successive alternate gemma¬ 
tion from parent corallite. x 3|. 

Similar specimen with lines of growth more strongly marked. The order of 
budding is opposite to that of preceding specimen, x 3|. 

Lower Helderberg Group. Albany County , New York. 

Platk XI. • 

Plmrodictyum lenticulare. 

Outline of cahees of specimen Plate X, figure 2; showing central primary 
cell aud seven peripheral calicos numbered in the order of their develop¬ 
ment x 3f. 

The same; side view. 

Lower Helderberg Group. Albany County , New York. 
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Plate XII 

Plow odtctyum lenticutare 

Fig 1 Outline of upper tide of specimen with eight peripheral oalices x 
Fig 2. Upper side of symmetrical specimen, showing general features of oalices, 
mural pores in cential corallite, and thickened < pithecal border x 31- 
Lower Holder berg Group Albany County , New York. 


Plate XIII 

Pleurodiciyum lenticular e 

Fig 1 Calical diagram of geratologu specimen, showing enlargement of second, 
fourth, and eighth (oralhtes, and the addition of tertiary colls farming-*! 
second senes of peripheral ouhees x 
Lower Ilelderborg Group Albany County , New York 


„ Pleurodtctyum probltmahcum 

Fig 2 Lower side of cast of corullum with eptthcca removed shoving proximal 
oxiromities of several corallltOR Upper edge of figure represents portion 
of periphery of corallum Thus, loWer angle of each corallite leprasents 
the point of budding from parent c^ll and is connected with it by a pore 
shown for tliree ol the coralhtce by dotted linos from p It will bo 
noticed that all the pores m the audios aro larger than the others Other 
W180, these and the initial poros oatanot bo distinguished from the ordinary 


mural pores between the flat sides c| 
Devonian Pehn, Germany 


f the coral htes x 7 


FavostUe ep*dermatus 1 

Fig 3 Side view of mature corallite with attached intermural bud Kpeeimeu 
biokcn from interior of « largo colony x 3| 

Fig 4 The same front view, with bud removed f showing pore or mural opening (p) 
at lower point of attachment of bud, corresponding to those indicated in 
figure 2^x3$ 

Oorinferous limestone Cherry Valley, New Y(/tk 



XIII. —Symmetrical Cell Development in the Favositule. 
By Charles E. Beecher. (With Plates XIV, XV.) 


The majority of compound corals included in the Favositidm are 
composed of polygonal, prismatic cells or coraliites in juxtaposition. 
When, however, these cells become free, their form is cylindrical. 
The polygonal form of closely arranged cells, is therefore explained 
as the natural result of crowding. 

The species Pteurodictyum lenticulare , Hall, sp., is an example of 
simple cell growth and multiplication. In the development of this 
species, as shown by the writer in the previous paper, the initial 
corallite is first conical. The growth of a peripheral series of buds 
results in changing the sub-circular section of the parent corallite 
into a polygon. The buds are angular on the sides in juxtaposition 
to the parent cell and adjacent buds, but on the free portion of their 
periphery they are cylindrical. The subsequent growth of peri¬ 
pheral buds brings the first series wholly within the corallum, and 
they are then polygonal in section like the parent corallite. 

In compact corals with long cell tubes, as Michelinia and Favosites , 
there is a maximum limit to the size of the coraliites. Thus, the 
form of the cells which have reached this limit of diametral exten¬ 
sion is that of equal hexagonal prisms. This is of course due to the 
well known fact of six equal tangent circles about a central circle of 
the same size. Then from crowding, or from the elimination of the 
interstitial spaces, they assume a regular hexagonal form. The 
specimen of Vleistopora geometrical illustrated by Edwards and 
Hairae,* represents the maximum size of the cells and their equal 
development in this species. Although the tubes are not long, the 
calicos are nearly of the same size, and regularly hexagonal. 

After the completion of a circle of calicos about the parent cell of 
the corallum, enlargement takes place, (1) by buds from the peri¬ 
phery, and (2) by intermural gemmation. The first is not attended 
by any phenomena differing from the production of the primary 
eirelet of calicos about the initial cell. The second takes place 
under other conditions, and is the chief method of increase in the 
growth of large corallums having numerous coraliites. 

# Moaogrsphie des Polypiers Fowites des Terraiaes PalcMteOques, p. 252, pi. 17, fig 
3, 1851. 
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The radial arrangement of the tubes in a large hemispherical or 
cylindrical mass tends to make the axes of the corallites diverge. 
This divergence can betaken up only by an increase in the diameters 
of the tubes, or by the addition of new calicos between the others. 
The latter mode is called intermural gemmation. In 1Favorites and 
allied genera, the maximum size of the corallites is soon reached, 
and the expansion of the coral is mainly derived from intermural 
growth. The study of this method of increase, properly begins 
after one or more rows of calicos have been developed about the 
parent cell, and the calices have reached their full dimensions. 

The following description of a symmetrical system of intermural 
cell multiplication was observed in a hemispherical specimen of 
Michelinia convexa , D’Orbigny, from the Corniferous limestone of 
the Falls of the Ohio. It shows very clearly the stages of develop¬ 
ment of the interstitial buds, and their modifications. Other corals 
were examined to the same end, and were found to agree in all 
essential particulars, whenever their growth was not irregular from 
their condition of fixation, or from the excessive development or 
death of a number of the corallites. An exact number of peripheral 
buds is not necessary to illustrate the general laws of intermural 
growth. The buds produced from any given cell cannot always 
agree with symmetrical method here described, on account of the 
crowding of similar series from adjacent or neighboring corallites. 
After eliminating these variations, it was found that the process of 
intermural gemmation in general is quite uniform, and closely con¬ 
forms to that in Michelinia convexa. 

Plate XIV, figure 1, represents diagrammatically the top of a coral- 
lnm composed of a central parent cell and six equal peripheral buds, 
making seven nearly equal calices in the corallum. The upward 
growth of these corallites and the divergence due to the direction of 
their axes tend to separate them from the parent cell. Iu conse¬ 
quence of this separation of the corallites, they would naturally 
assume a cylindrical form, and there would thus appear triangular 
interspaces between the tangent points of any three adjacent calices. 
These angles, therefore, afford the only opportunities for the intro¬ 
duction of a set of interraural buds, and their initial triangular form 
is determined by the conditions of growth. The smallest number of 
buds which can be symmetrically placed and Compensate for the 
divergence of the corallites is three, one from each alternate angle 
of the hexagon, Plate XIV, figure 2, 
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If these interstitial oells were to grow without the introduction of 
others, until the original peripheral series was completely separated 
from the parent or central cell, there would result a corallum con- 
taining only triangular corailites. There is, however, a manifest 
tendency of the organism to the production and maintenance of a 
cylindrical form, or of a prism with nearly equal radial axes, as in a 
hexagonal or polygonal prism. To accomplish this, and further to 
take up the divergence of the corallites, three new interstitial buds 
are introduced at the remaining three unmodified angles, as shown 
in figure 3. At this stage, there are six symmetrically disposed 
triangular buds, or intermural cells, about the central # corallite, 
truncating its original angles, and making it a twelve sided prism. 
This stage is the third toward the formation of a series of mature 
interstitial calices. 

During the third stage, the intermural buds increase in size until 
they completely surround the parent cell. Then further growth 
truncates their adjacent angles, thus adding two more sides to each 
bud, making them pentagonal in section. This marks the fourth 
stage of intermural growth. At the same time, the central corallite 
loses six of its sides, and returns to its early hexagonal form. The 
axes have revolved 30°, and the original sides have now become the 
angles of the corallite, Plate XIV, figure 4. 

At this period of growth, it is necessary to consider a series of 
buds on the periphery of the corallum, marked 1", 2", etc., in Plate 
XIV, figures 3 and 4. They are first triangular in form like the others, 
and of two sizes, owing to their different ages. The growth of this 
series continues until they touch and truncate the angles of the first 
series (T, 2', etc.), producing the fifth condition or stage. The first 
series of buds has now three hexagonal and three pentagonal coral- 
lites, Plate XIV, figure 5. 

In the last or sixth stage, figure 6, the further growth of all the 
intermural cells results in a corallum of nineteen nearly equal hexa¬ 
gonal corallites. The original parent cell (1) is at the center, the 
first six intermural cells (1', 2', etc.) completely surround it, and the 
six new peripheral corallites (l", 2", etc.) are interposed between the 
members of the original circlet (1, 2, etc.). The effect of this inter¬ 
mural growth, then, is to dissociate all the first series of corallites 
from the parent oell and from each other. 

The changes taking place in the number and form of the cells 
may be tabulated as follows : 
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5 ;Number of Number of 
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3 
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12 sided prism. 
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9 


3 

4th stage 

1 

6 sided prism 

19 
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.. 3 

5th stage 1 

6 sided prism 

19 

12- 

1 3 

1 

. 4 
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6th stage. 

6 sided prism. 

19 

12 


6 


Buds are developed in Favosites and Michelinia whenever*there 
is a space or opportunity for their growth, unless the corallum is 
affected by some abnormal condition. If this tendency to form a 
solid mass of corallites were not so strong, and if the process of 
budding took place only at comparatively remote intervals, the 
corallum would have the form of Romingeria . It is evident in 
Michelinia convexa , that if the divergence of the corallites was 
considerable and not wholly tilled by intermural growths, there 
would result a verticil of corallites about the parent cell which 
would soon become free. The peripheral corallites, also, would be¬ 
come separated. Then after further growth, the parent cell would 
give off another verticil of buds, the other corallites, likewise, 
develop similar verticils, and the whole form and mode of growth 
be like that of Eomingeria . From this point of view, Romingeria 
may represent an early form of symmetrical cell development in the 
poriferous corals. The acceleration of the periods of gemmation, 
and consequent approximation of the corallites carrying their ver¬ 
ticils of buds, would produce all the conditions of ceU growth and 
intermural gemmation exhibited by Favoeitee or Michelinia . 

Summary :—The growth of intermural buds compensates for the 
natural divergence of the corallites. New cells are introduced 
whenever the old corallites have reached their maximum size, and 
when their divergence approaches a separation of the cell tubes. 

The form of the buds is first that of a triangular pyramid or prism, 
and is due to the mechanical conditions of growth. During subse- 
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quent increase, they touch and truncate each other, changing from 
triangular to five- and six-sided prisms. Complete symmetrical 
normal development produces a corallum with equal hexagonal 
calices. The process of intermural gemmation changes the sides 
of the parent cells to angles, and the older corallites, originally in 
juxtaposition, become separated from each other by now series of 
interstitial calioes* 

Yale Museum, New Haven, Conn., May 20th, 1891 


EXPLANATION OF PLATES. 

Plate XIV. 

Michelinia convexa. 

Fig 1, Diagrammatic representation of upper surface of corallum; consisting of 
parent cell, A, and six peripheral corallites, 1, 2, 3, etc. 

Fig. 2. The same, showing the introduction of three triangular intermural buds, 
1', 2', 3', etc. 

Fig. 3. Third condition; with six triangular buds about the parent corallite, and 
three on the poriphery of the eorullum. 

Fig. 4. Top of corallum; showing further growth of preceding corallites, with the 
addition of throe peripheral calicos, 4", 6*, 6*. 

Fig. 5. The sumo during a succeeding stage : showing increase in size of corallites, 
and modifications produced 

Fig. 6. Completed growth of first system of intermural gemmation; showing disso¬ 
ciation of original series of corallites (A, 1, 2, 3, etc.), and representing condition 
preparatory for new series of Interstitial corallites. 

All figures natural size. 


Platb XV. 

Miehelinia convexa . 

Fig. 7. Development of a group of corallites from Initial conical cell to corallum 
with nineteen calicos. The figure represents parallel horizontal sections through 
the corallum; showing the number and form of the calices, their order of devel¬ 
opment, and the modifications taking place during growth. The parent cell is 
marked A; first series of calices, 1, 2, 3, etc ; first series of intermural buds, 
1', 2', 3', etc.; peripheral senes, 1", 2", 3", etc. Notation corresponds with that 
of preceding plate. 

Natural size. 
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XIV*—New England Spider* of the family Attidjk. By 

•T. H. Kmrkton. 


The Attid® are distinguished by a peculiar arrangement of the 
eyes. The front of the head is wide and square and the front row 
of eyes directed forward and nearly straight or with the lateral pair 
a little the highest. The front middle pair are larger than the 
others aud often much larger, so that at first sight the spider appears 
to have but two eyes. Behind the lateral eyes of the front row are 
two very small eyes and still farther back, often near the middle of 
the cephalothorax, are two others a little larger, sometimes as large as 
the front lateral pair. See figures on Plates XVII and XVIII. 

The relative length of the legs is very variable. The fourth pair 
is usually the longest, but often the first, and even in some species 
the third pair. The legs of the first pair are usually thickened, and 
often those of the second pair. Most species can jump a considerable 
distance and this seems to be done from all the legs at once and does 
not de|>end on their relative length or size. The feet have two 
claws, generally long and with many small teeth, and, under the 
claws, a bunch of long hairs. The colors of the Attidue are gen¬ 
erally bright and of great variety. They are partly caused by 
colored scales and hairs which in some species cover the whole body 
and in others are so small that the color of the skin shows between 
them. The scales are usually long and narrow like flattened or 
branched hairs, PI, XVI, figs. 3J, 1 A, others, especially those forming 
the white spots, are short and flat, fig. 5d. Some of the scales of many 
species have a metallic luster and their color changes with the direc¬ 
tion of the light. As spiders become older part of their scales rub 
off and so change their color. In alcohol great changes in color take 
place. The wetting of the scales makes them transparent and the 
colors of the skin show through them. For this reason the front of 
the head and around the eyes is black or dark colored in most species 
in alcohol while the same parts in life are covered with white or 
light colored scales. PI. XVII, figs. 2, 2a. Some species that are 
yellow or brown when alive turn red in alcohol as Dmdryphantes 
militaris and mtivalu , 

The northern Attidce, like the Drassid®, are generally of middle 
size, none of them being as large as the larger Lycosid® and Epeirid®, 
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or as small as a large part of tho Thcridida*. Some species live 011 
the ground and under stones and leaves lmt most of them on plants 
and in open planes. They make no webs except nests in which they 
hide in winter, or when moulting or laying eggs. Tho pairing of 
some species lakes place in the nest, and the males of several of them 
enter the neHt of a young female and wait for her to mature. The 
habits of the Attidie, especially tho fighting and mating habits of 
many species, have been described by G. W. and E. G. Peck ham, in 
the papers of the Wisconsin Nat. Hist. Society of 1889 and J890. 

The palpi of the males are less variable than in most families. 
They are usually stout and short with a short tibial hook and short 
tube to the palpal organ, the end of the tube resting in a groove in 
the end of the tarsus. The end of the tarsus is obliquely flattened 
and covered closely with short fine hairs. 

A large number of the American Attidie have been described. 
Hentz described some forty species under fifty-one names. Many of 
these are comparatively easy to identify but as with other families 
probably a quarter of them will always remain uncertain. 

The species described by Walckenaer and Koch are even more 
uncertain than those of Hentz. A considerable number of them are 
very probably the same as species described here and in the papers 
of Mr. Peckham, but the descriptions and figures are in most cases 
too indefinite to be identified. 

The spiders described by Keyserling, in 1885, are, most of them, 
in the Museum of Comparative Zoology, at Cambridge, Mass., and I 
have examined and identified most of them. More species have 
lately been described by G. W. Peckham and Mrs. Peckham, who 
have made a specialty of this family, in the Transactions of the 
Wisconsin Academy of Sciences for 1888. I have compared speci¬ 
mens of these species with my own. I have also had for comparison 
a number of European Attidse named for me by Mr. Simon. The 
classification of the American Attidm needs a more thorough revision 
than can be undertaken in a paper dealing with so small a number 
of species as the present and it will no doubt soon be done by Mr. 
Peckham. The classification of Simon as modified by Peckham has 
been followed as far as possible. 

The species are included in the following genera : 

Phidippm Koch. Large hairy spiders. Mandibles large and 
strong and longer than the front of the head. Cophalothorax 
widened across the middle. Anterior row of eyes comparatively 
small and a little separated from one another, the lateral higher than 
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the front pair. Middle eye# nearer the lateral than the dorsal, Legs 
short and stout 4, 1, 2, 8 in females and 1, 4, 2, 3 in males. Males 
with longer legs and deeper colors than females. Male palpi with a 
short tibial hook and short tube of the palpal organ. I\ rufm, ruber , 
brunnem, mystaveus, tripunctatm, page 22 i to 228. 

Dendryphantes Koch. Hairy spider* of moderate sixc, Front 
row of eyes large and short distances apart, the lateral only a little 
higher than the front pair. Middle eyes half way between the 
lateral and dorsal or a little nearer the lateral. Mandibles large and 
strong, those of the males spreading a little apart and having a sharp 
edge on the outer side. Legs 4, 1, 2, 8 in females and 1, 4, 2, 3 in 
males. Colors of the sexes very different. Females brown and 
gray, indistinctly marked. Males darker brown with bright white 
markings, color of skin changing to red in alcohol. J). militarily 
mantamiSy mtivalisy page 228 to 280. 

Jcim Simon. 1 use this genus as it has been used by Keyserling 
and Peokham to include several species that must soon be separated 
into two or three genera. I mitratm and pahnarun resemble Den- 
dryphante*, but have the cephalothorax more flattened, the abdomen 
narrower and longer, and the front legs of the males more elongated. 
The other species approach Epiblemum and Menemerwt. They have 
the cephalothorax elongated, the colors dark and the hairs and scales 
very small and partly iridescent. The legs are markod with longitu¬ 
dinal lines and the front pair much elongated. Z palmarur/iy mitra - 
tuSy elegancy hard *, formiearins, page 232 to 288. 

Marptuaa Tkorell = Marjnmi Simon. Cephalothorax and abdo¬ 
men much flattened and both widest across the middle. Cephalo¬ 
thorax very low in front, the front eyes touching its lower edge. 
Lateral eyes half their diameter from the front pair. Mandibles 
small. Legs 4, 1, 2, 3, in females and 1, 4, 2, 8, in males. M % fa - 
mUiariSy p. 287. 

Epiblemum Hentz = Calliethsra Koch and Simon. Cephalothorax 
more than half longer than wide, a little tvidened in the middle and 
depressed in the middle between the oephalic and thoracic parts. 
Abdomen oval* not muoh longer than the cephalothorax. Legs 
4, 1, 2, 3, in females and 1, 4, 2, 3, in males. Mandibles of the males 
elongated and tamed forward. Distinct white markings on cephalo¬ 
thorax and abdomen. E ecenicum, page 238. 

Menemerwt Simon. Cephalothorax half longer than wide, widest 
a little # behind the middle, flattened above, and with a deep groove 
across the middle. Legs 4, 1, 2, 3, or i, 4, 2, 3, front lege thickened. 
Colors in longitudinal stripes. Jf. binue, lineatue, page 239. 
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Mmuti Koch. Cephalothorax high ami wide, but little widened 
in the middle. Mandibles small. ]a?gN long, slonder and tapering, 
differing little in length, 4, 1,2, 3. Hairs and scales short and colors 
bright. M. iiittata, page 230. 

Zygoballm Peckhavn. Cephalothorax high. Eye space nearly as 
long as wide and widest behind. Dorsal eyes very high and w r ide 
apart. Mandibles large in both sexes, those of males with spines on 
the inner and under sides. Legs 4, 1, 2, 3 and 1 , 4, 2, 3. Z . betlnu, 
tvrrestris, page 230, 231. 

Phlegra Simon. Cephalothorax long \n ith the cephalic* part short, 
about half as long as the thoracic. Lateral eyes higher than the 
front pair. First and second legs short and thickened. Legs 4, 3, 
1, 2 or 4, 1, 3, 2. Markings in longitudinal lines. 1\ leopard us, 
page 242. 

Ilasarius Simon. Cephalothorax a third longer than wide, widest 
in the middle and flat above. Abdomen larger than cephalothorax, 
widest across the middle, and pointed behind. Dorsal eyes as far 
apart as lateral. Legs of third and fourth pairs of equal length. 
First or fourth pair longest. The cephalothorax has usually a band 
of light color across the middle behind the eyes. If. hoyi , page 243. 

Ilabrocestum Simon. Cephalothorax high, longer than in Attus 
and the dorsal eyes farther back. Colors black and white in females 
and bright and iridescent in males. Third legs longest. II, splen- 
dem , peregrinum , page 244, 245. 

Attus Walck., Simon. Cephalothorax nearly as wide as long, 
widest in the middle. Eye space two-thirds as long as wide. Dorsal 
eyes as far apart as the lateral. Third legs shortest. Fourth legs 
longest in females and usually in males. A . palustris , sglvestris , 
page 247. 

Saitis Simon. Small spiders with the cephalothorax long and 
widest behind. Dorsal eyes nearer together than the front lateral. 
Abdomen short and wider than the cephalothorax. Third legs as 
long as fourth and longer than first. S. pufex, page 246. 

Euophrys Koch, Simon. Cephalothorax low and wdde in front, 
long and with the sides almost parallel. Legs 4, 1, 2, 3, first and 
second pairs thickened. Hairs short and skin in the females marked 
with gray and brown spots like Tegenaria. Males darker colored. 
Some species with long hairs and scales and markings like Attus . 
M monadnock, page 241. 

Ebon Simon. Small spiders with large eyes; the dorsaj pair as 
large as the lateral and nearer the back than the front of the cepha- 
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lothorax. Hairs short and skin marked with gray spots. N. nellii ., 
page 240. 

The three following genera are ant-like in general appearance. 
They are long and narrow. The pedicel of the abdomen is long and 
visible from above. Abdomen and cephalothorax each with a depres¬ 
sion near the middle ; legs slender. 

Sy nag* las Simon. Dorsal eyes as far back as the middle of the 
cephalothorax. 'Fransverse depression very slight. Cephalothorax 
flattened above, the hinder half narrowing slightly backward. 
pi vat a , page 250. 

flaltinf# Latreille, Simon. Cephalic part of cephalothorax higher 
than the thoracic. Mandibles large. Palpi of females with tibia 
and tarsus thickened, ephippiatus, page 249. 

ftynemosyna Ifentz, Very long and narrow. Depressions in 
cephalothorax and abdomen deep. Cephalothorax and abdomen both 
narrowed toward the pedicel. Middle eyes very large ; the others 
all small. K formica , page 248. 

Phidippus multiformis, new sp. 

Phidtppns rufus Peckliara, but not At tun rufus Hoot?., nor A. castaneua Hentz, nor 
Phuhppus ruber (Keyeerling) Peckham. Keyserlmg has named this Bpeeiea Phi¬ 
dippus awtufi Koeh m tbo Canibndgo museum. 

The female is 8 to 9 mm long, the male 5 to 7 mm . The general color 
of the adult female is yellowish brown with black and white mark¬ 
ings. Around the front of the abdomen is a white band, and on the 
back are two indistinct longitudinal black stripes in which are four 
pairs of white spots. The geueml brown color is produced by a 
mixture of scales and hairs of various colors. The females are most 
brightly colored just before reaching maturity. The general color is 
then a bright orange, mixed with darker red and brown scales and 
black hairs. The cephalothorax is covered with yellow scales inclin¬ 
ing to red in the middle of the back. The bUck stripes on the 
abdomen are more distinct and the white spots larger. PI. XVI, 
fig. 1&. The legs are pale in the middle of the joints and dark toward 
the ends and covered with gray and black hairs. The palpi are yel¬ 
low. The hairs and scales are of various shapes, the most common 
being that of slightly flattened hairs, fig. y. These, with black 
hairs, form the darker colors. The yellow and orange scales are 
wider and less sharply pointed, fig. 1*, and the white spots have 
short and wide scales. Under the abdomen the color is light gray 
with two parallel darker stripes. In younger spiders the black 
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markings of the abdomen are larger and the white markings of the 
hinder half larger and wider. The yellow parts are paler and the 
joints of the legs are less darkened toward the ends. In very young, 
just after leaving the cocoon, tig. 1 d, the legs are entirely pale, 
except the claws, which are black; the cephalothorax is black with a 
few yellow scales. The abdomen, which is very short, is black with 
a yellow marking along the middle and around the front half. The 
two hinder pairs of white spots are twice as wide as long, and the 
other pair are very small. 

In alcohol the orange color disappears almost entirely. The palpi 
remain light yellow and the colors of the legs become lighter and 
darker shades of yellowish brown. The cephalothorax is dark brown, 
darker on the head, and the abdomen becomes browm with the black 
and white markings still distinct but faded. 

The colors of the male are entirely different from those of the 
female, fig. 1«. The cephalothorax and legs to the end of the tibia 
are black. The metatarsus and tarsus of all the legs are reddish brown 
with black ends. The palpi are black with a stripe of white scales 
on the upper side of patella, tibia and half of the tarsus. Abdomen 
black beneath and in the middle above. Around the front end is a 
white stripe. The sides of the top of the abdomen are bright orange 
and between the orange and black areas are three pairs of white 
spots* In the middle of the black area is a lighter stripe of yellowish 
iridescent scales which, in some lights, oan not be easily seen, and 
may be absent altogether. 

The epigynum has a round opening in front with the sides slightly 
darkened and toothed. The hinder notch is rounded but variable in 
shape. PL I, fig. le, If 

The male palpus has the tibial hook, small and sharp. Fig. 1 h } U. 

This is one of the most common Attidie on plants throughout the 
summer. It matures in July and the males and females may be found 
together in a bag of silk among leaves, and in the same bag the 
female makes her cocoon of eggs, from which the young come out in 
August and become half grown before winter. 

Mt. Washington and Dublin, N. H., Eastern Massachusetts, New 
Haven, Conn. 

Phidippus brunneue, new sp. 

This spider closely resembles P. multiformis , and I supposed it to be 
a variety of that species* The size is the same and it has indistinctly 
the same markings on the abdomen in some individuals. The differ* 



23ft 


J t H. Emerton—New England AttidaL 


enoes are in the color and the epigynum. The color in life is reddish 
brown, covered with gray and black hairs and small gray scales not 
clone enough to cover the skin. The cephalothorax is a little darker 
brown than the abdomen. The abdominal markings are indistinct in 
some individuals, and in most entirely absent. The legs are more 
uniformly colored than in P. mfm , the ends of the joints being less 
distinctly darkened. The epigynum, PI. I, fig. 2, is more distinct 
than in mttUiforfuis^ the dark thickened edges of the anterior opening 
are longer and the opening is divided in front by a thick brown 
middle line into two. 

Salem and Waltham, Mass. 

PhidippUS ruber Keys not P rufus Peekham, 

This species is known to me principally by the males. These are 
6 or 7 mm long. The cephalothorax and abdomen are bright orange 
above and black beneath. The abdomen is covered with large 
orange scales lighter colored than those of the cephalothorax and 
mixed with the scales are long black hairs. On the hinder half of 
the abdomen arc two distinct black longitudinal stripes in which are 
two pairs of white spots. PI. XV, fig. 4. These markings vary in 
size and in one male are almost covered by orange scales. The 
femora of all the legs and tibia of first pair are black, the other joints 
orange brown, darker or black toward the tips. The male palpi have 
the tibial hook flat and round at the end. Fig. 4 b f 4c. 

The female which I suppose to belong to this species is 0 rom long. 
The abdomen is covered with orange yellow scales and blaok hairs 
finer and shorter than in the Aale. There are no black stripes. 
Around the front of the abdomen is a white stripe. The cephalo- 
thorax is brown covered with orange scales. The legs are orange 
brown, the front pair darkest and the femora of all the legs darker 
than the other joints, all of which are slightly darker toward the tip. 
The mandibles are brown in both sexes and not iridescent. The 
sternum of the female is dark, almost blaok, but the abdomen is as 
light beneath as it is above. The epigynum has two small openings. 
Fig. 4< \ 

Fern ^Providence, R. I. Males, Topafield, Mam., Sherborn, 
Mam.,, ^^sland near Manchester, Mam. 
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Phidippus mystaoeus. 

Attn* mystaceus Hentz, ? Phidippus a,lhomaculatus Keys, % P. purpuratus Keys , P. 
galaihea Peck ham 

The largest of the Now England Attidae, females measuring 12 to 
lfi wm long. The female is black, covered with gray hairs and scales 
closely enough to give the whole spider a gray color. On the abdo¬ 
men are two longitudinal black efltripes that do not extend quite to 
the front end and in these stripes are four pairs of bright white spots. 
The iront end of the abdomen is crossed by a white band that ex¬ 
tends back obliquely each side and at the sides of the abdomen are 
several oblique white stripes with black edges. PI. XVI, fig. 3. 
The hairs of the palpi and front of the head under the eyes are longer 
and whiter than on other parts of the body. Under the abdomen is a 
middle dark line narrowing behind, on each side of which is a light 
gray border. At the sides of this are two wider dark bands and 
outside of them lighter gray. Legs gray, not ringed but a little 
darker toward the ends of the joints. 

In alcohol the general color becomes dark brown and later reddish 
and all the markings are less distinct. 

The male resembles the female but is darker colored. The eepha- 
lo thorax, palpi and legs are black with a few scattered white scales 
and hairs. Abdomen black beneath. Back of abdomen with a 
greenish white border and a black area in the middle in which are 
four pairs of white spots. 

The male palpus is large. The tarsal hook is nearly as long as the 
tarsus and sharp and slightly curved at the tip. Fig. 3 a, 3 h. 

The epigynum has a hard plate with two small openings in front 
and a notch of various shapes behind. Fig. 3c, 3c/. 

It Ijves under stones at all seasons. In winter or when moulting 
or laying eggs it hides in a thick white bag of silk, in which the 
cocoons arc made early in the summer. The young become nearly 
full grown before winter. Adult males are found from May to July 
and adult females at all seasons. 

Common all o\er New England. Pcckharn has not found it in 
Wisconsin. 

Phidippus tripunctatus, 

Athis audax Heutz, A tins b'ipunctatus Hentz, Phtdipj)us morsiians Pockham 
A large female from Connecticut, measures 10 mm long and they 
are usually 8 to 9 mn \ Peckhatn says western specimens are larger, 
often as long as lfi a,ro . 

Tuans Conn Aoao*, Vol VIII, 


81 


Dot, 1881 . 
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Tho color of both sexes is black, with black mixed with a few white 
hairs. The legs are gray in the middle of the joints and black toward 
tho tips. The abdomen has a white bartd around the front and is 
marked with three large white spots, the middle one corresponding 
to the second pair in multiformis and mystaeevs and the oilier two 
to the third pair. The other spots are generally present in this species 
but so small as not to be readily noticed. Tho under side of the body 
is black with two indistinct light strijies under the abdomen. The 
mandibles are metallic green and blue. 

The males are 6 or 7 mm long and colored like the female. The 
mandibles have a short blunt tooth in front over the claw. Fig. ba. 

The male palpi have the tarsal hook pointed and turned down¬ 
ward* Fig. 5c. The palpal organ is wider at the base than in most 
species. Fig. 55. 

It lives under bark and stones, hibernating half grown in thick 
silk nests and concealing its egg cocoons in the same places. It iH 
common all over the United States. 

Dendryphantes aestivalis Peekhnm, 1883 

D . capitatus Pockhaiu, 1885 Resembles Atfus capitafus and parvus Ilentz. 

Females 5 or 0 u,m long and males smaller. There are two varieties 
in the colors of the females. The light variety, PI. XVII, fig. 2, has 
the light parts white or light yellow and the dark parts dark brown 
covered with white hairs and scales. The cephalothorax is dark 
brown thinly covered with scales so that the dark color shows 
between them in spots. The legs are light yellow and translucent, 
indistinctly ringed with brown at the base, and near the tip of each 
joint all covered with greenish white hairs. The palpi are light and 
without rings except on the femur and patella. Abdomen brighter 
yellow than the thorax with four pairs of purplish brown spots, the 
second pair largest, connected with a paler brown middle marking. 
Abdomen beneath with a purple brown stripe in tbe middle and 
oblique brown stripes at the sides. Sternum, maxilhe and mandibles 
light brown. Scales smaller than those of the dark variety. 

The dark variety, fig. 2ft, is generally smaller and covered with 
longer hairs and scales. The legs and palpi are more distinctly 
ringed with dark brown. The dark spots on the abdomen are smaller 
and more connected by dark lines than in the other variety. The 
under side is dark brown. 

In aloobol they become in a few days bright red in the darker 
parts which afterward fade and remain dull red for a long time. 
Both varieties in alcohol look much alike, 
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One of the most common Attidte, living on plants, especially 
evergreen trees, all over New England. 

The colors of the male, Fig. 2c, differ extremely from those of the 
female. The legs are ringed as in tin* female, hut the brown parts 
are wider and not obscured by white hairs, while the white parts are 
whiter. The cephalothorax is dark brown with a white stripe each 
side under the eyes, bending toward each other behind but not con¬ 
nected. The front of the head is also white and covered with long 
white hairs. The palpi have the femur dark brown at the base and 
white* at the end. The patella ami tibia are brown and the tarsus is 
brown with white hairs on the upper side. The abdomen is white in 
front and around the sides. The middle is dark brow n w ith a few 
yellow' and greenish scales in the middle. The brow n area is usually 
notehed at the sides in four scallops and sometimes indistinctly 
divided in four pairs of spots as in the female. 

In the female the eepalothorax is a third longer than wide and not 
much widened across the middle. In the male the cephalothorax is 
only slightly wider. The mandibles are vertical in both sexes and 
but little larger in the male than in the female. 

The male palpi and the palpal organs are large in proportion to the 
size of the spider. The palpal organ extends back beyond the tibia. 
The tibial hook is very small. Fig. 2c. The tube of the palpal 
organ has a stiff point at its side a little longer than the tube itself. 
Fig. 2d. 

The epigynum has the front opening small and divided into two 
directed sidewise. Fig. 2 \f. 

Dendryphantes montanus, new sp. 

Female 7 ,nm long, a little smaller than militarily cephalothorax as 
long as in milltaris but not as wide. Legs and mouth parts a little 
more slender than in milltaris . The markings, as far as can he 
judged from specimens in alcohol, are like those of milltaris . 

The male has the cephalothorax nearly as wide as long. PI. XVII, 
fig. 3a. The mandibles are as long as in milltaris but not as stout, 
fig. 3by and the palpi are as long and much stouter. The femora of 
the palpi are thickened towards the end, as in mtivnlis, and the tibia 
and patella are very short. The palpal organ is long, and the tube 
long and stout. Figs. 3d, 3e. The epigynum, fig. 3c, has a single 
round opening, and a notch of various shapes, like (vsthudis, 

J4t, Washington, N. H. 
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Dendryphantes militaris. 

Ati/us militaris flontz. Phtkeus imittar%» Peckham. 

Female 7 or 8 mu ‘ long. The cephalothorax is wide across the mid¬ 
dle in both sexes, nearly as wide as long. The middle eyes are a 
little nearer the front lateral than the dorsal eyes. The mandibles are 
a little flattened in front, and in the male, the front outer corner over 
the claw is sharp. PI. XVII, fig. lor. 

The general color is brown, covered with black, and a few gray 
hairs, darker and browner than (vsthmlia. In alcohol it turns rod 
but not so bright as (mtivtilh. The cephalothorax is brown in 
the female, and in the male the same color, with a white stripe 
each side under rtte^vfs. Fig. In. The abdomen of tin* female is 
brown, with four pairs of white, oblique markR in the middle, and 
four at the'sides. Fig. 1. The front of the abdomen is white. In 
the male the middle white spots are absent, and the lateral and front 
white marks are united into a hand that extends nearly around the 
abdomen. Fig. 1 a. 

The palpi of both sexes are very slender, and the tarsi and palpal 
organs of the male are unusually small for so large a spider. The 
tube of the palpal organs is longer than in (mtivafix and more simple. 
Fig. 1<7. 

The mandibles of the male are widened at the end, and have a 
large two-pointed tooth near the end of the claw. The claw has a 
short, flat tooth on the inner side, near the middle. Fig. I/>, lr. 
The epigynum is like that of (E&tivulis, but the opening is wider. 

Zygoballus bettini Peckham 

A larger and more slender species than terreatrn. The body is 
higher and narrower, the legs and palpi are larger, and the compli¬ 
cated mandibles of the male are larger in proportion to their thick¬ 
ness. The cephalothorax is almost as high in the middle as it is 
wide, and slopes from the hinder eyes steeply backward* Toward 
the front the slope is less, and the front of the head is half as high 
as the hind pair of eyes. PI, XVII, fig. 4. The abdomen is rounded 
above and widest across the hinder half. 

In life, the colors are bronze green and yellow, marked with white. 
In alcohol the cephalothorax is dark brown with whitish scales. The 
abdomen is lighter brown, sometimes reddish, especially in speci¬ 
mens not long preserved, with white markings sometimes forming a 
regular herring-bone figure m the middle, and sometimes broken 



I. J¥. JSmtrton—New England Attidw. 


231 


into irregular dark and light spots. Around the front in a white 
band, and there are other slanting white stripes along the sides. 

The femur of the first pair of legs is very dark brown, the other 
joints white. The second and third legs are white, or only slightly 
darker at the ends of the joints. The fourth legs have the hinder half 
of the coxa*, and the ends of all the joints brown. 

In the male the legs and palpi are brown, without the distinct 
dark markings of the female. The abdomen is brown with irrides- 
eent greenish scales, and a bright, white band around the front, and 
two white oblique stripes each side. 

The male has the front legs much larger than the female His 
mandibles are long and stout at the base, and spread apart at the 
ends. In the middle of the inner side is a large tooth, directed 
downward, and near its base, two smaller ones, on the under side of 
the mandible. On the under side, near the outer edge, is a long 
ridge, ending in a tooth, curved inward. Fig. 4a The male palpi 
are very slender, and the tarsus and palpal organ long ami small. 
The patella and tibia are each twice as long as thick. The tibial 
book is nearly as long as the tibia Fig. 4b, 

Common on plants in summer, and occasionally found under stones 
and bark. 

* Massachusetts and Connecticut. 

Zygoballue terrestris, new sp 

Length of female 3 m '“. The cephalothorax is two-thirds as wide 
as long, and half as high as long. The posterior eyes are the full 
width of the cephalothorax apart, and the thorax slopes backward 
from them, but not as steeply as in bettini , nor is it as much nar¬ 
rowed behind. PI. XVII, fig. 5. 

The color of the cephalothorax in alcohol, is dark brown, covered 
thinly with small, light colored scales. The first pair ot legs are 
dark brown, the femur darkest, and the other joints a little lighter 
in the middle. The other legs are lighter with the ends of the joints 
dark. Fig. 5c. The abdomen is lighter than the thorax, and 
marked with irregular and variable dark spots. 

In the male the abdomen is brown in the middle, with a distinct 
white line around the front and sides. The male palpi are short, the 
patella and tibia being not much longer than wide. The tibial hook 
is as long as the tibia itself, and only slightly curved. Fig. hd. 
The palpal organ is small and covered by the tarsus. The tube is 
moderately long, and lies in the groove at the end of the tarsus for 
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its whole length. The mandibles are similar to those of bettini , but 
smaller. The epigynum has the anterior opening nearly square, 
opening toward the front, and the posterior notch very wide. 
P'ig. 5 b. 

On fences and under leaves in winter. 

Boston and Cambridge, Mass., and New Haven, Conn. 

Icius mitratus peikhiun 

Atlw> mih at us I lent/ 

This species resembles closely pafmarum, differing mainly in 
color. The legs are all white in both sexes, and the mandibles of the 
male are not long jmd horizontal as in palm arum. The male palpi 
ami palpal organs are like those of palmarum, with the tibia) hook 
perhaps a little more slender. The female preserved in alcohol is 
si ill qioic like palmarum. The epigynum is of the same shape and 
the markings in tour large spots on the abdomen, like those of some 
female's of palmanmi. The cephalothorax seems to be a little wider, 
and (he colors of the hairs of the whole body whiter than in pal- 
nui rum, 

A ii\ing male has the legs white, or a little greenish, with long 
white hairs, (hose on the front legs longer than the diameter of (he 
leg. On the front oi the leg ami palpi are long, white hairs. The 
sides of the cephalothorax and abdomen, and the under side of 
the abdomen are white. The middle of the cephalothorax and abdo¬ 
men are light brown, covered with light, yellow hairs, through which 
three or four dark spots show indistinctly, PI. XVIII, fig. 2. 

Brookline and Malden, Mass,, and New Haven, Conn. 

Icius palmarum l^ckham. 

Ejpihlemum palmarum Hontz 

Female 5 m,n and male 4 u,m long. The living female has the legs 
and palpi transparent white, and the claws black. The few spines 
on the legs are black. The whole body is covered with light gray 
or white scales, mixed with short, fine black hairs. The abdomen 
has a row of indistinct, darker triangular spots in the middle and 
oblique rows of small spots at the sides. PI. XVII, fig. 1. In alco¬ 
hol the legs become dull yellow, and the rest of the body turns red 
as in mtivaUs, afterwards fading to a dirty yellow. The markings 
of the abdomen become more distinct, and in some individuals form 
four large, dark brown spots. Fig. \f\ 
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The living males, fig. 1 g, have the front legs very dark brown, 
except the tarsi, which are a little lighter. The other legs are trans¬ 
parent white, cephalothorax and abdomen dark and reddish brown, 
mixed with shining, greenish white scales, and sometimes a little 
copper red around the eyes. There is a white stripe the whole length 
of the body, each side, and across the front of the head below the 
eyes. The maxillae and mandibles are dark brown, and the palpi are 
the same color, except the tarsi which are light yellow ; sternum and 
under side of abdomen dark brown. Some males show indistinctly 
dorsal markings of the abdomen, like the female. 

The female resembles awtivali#, but is longer in proportion to its 
width and has the front legs stouter. The abdomen is usually nearly 
twice as long as wide. Fig. 1. The cephalothorax is flattened 
above from the front eyes two-thirds its length backward, in both 
sexes, tig. la, while in mtivalis it is slightly arched upward. 

In the males, the front legs are, as usual, longer and stoutqp than 
the others and are made very conspicuous by their dark color. 
The mandibles of the male are larger than those of the female, and 
more or less turned forward, according to their length. In some 
males the mandibles are only a little longer than those of the female, 
and in these the patella and tibia of the front legs are not much 
longer than the femur. Others, usually larger spiders, have the man¬ 
dibles nearly as long as the cephalothorax and extending forward 
horizontally, the maxillse are longer, and the first pair of legs have 
the patella and tibia one and a half times as long as the femur. 
Fig. lc. Fig. Ig shows the mandibles of the common length. 

The epigynum has two small anterior openings and a large, w ide 
notch behind, half-way between the anterior openings and the trans¬ 
verse fold. 

The male palpus has the tibia as wide as long, and the patella a 
little longer. ^The tibial hook is as long at the joint itself, thin and ' 
curved inward a little at the end. The tube of the palpal organ is 
long and curved around the end of the bulb, the point testing in a 
groove turned obliquely outward on the end of the tarsus. Figs. 
I//, If. 

On plants in summer. Massachusetts and Connecticut. 

*)ciUS 6l6gtiXXB, $AttiM degatis Honta a AttiM supfimlums I lento 

* 

Dmdryphantes elegans Peckham. 

Female long. Cephalothorax two-thirds as wide a* long, and 
abdomen half as wide as long. The sides of the cephalothorax are 
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nearly straight and parallel in the female, and widened a little behind 
the middle in the male. 

The colors of the living female, PI. XVIII, fig. a, are bronsse green^ 
which in some lights changes to copper red on the abdomen and 
oephalothorax. The legs are yellow, with longitudinal dark stripes, 
except the front femora, which are dark brown. The palpi are 
bright yellow at the end and dark at the bast 4 . In alcohol the colors 
appear dull and darker. 

The males, fig. are much more brightly colored. The legs are 
orange, darker toward the ends, with fine dark, longitudinal stripes. 
The ends of the front tibia 1 are dark brown, and have long, brown 
hairs on the inner and under side. The palpi are orange, darker 
toward the end. The sides and hinder part of the oephalothorax are 
orange, and there is a white line each side over the coxa 1 . The 
upper part of the oephalothorax and abdomen are covered with 
greenish yellow' scales. On the front of the head are tufts of long 
hairs, yellow, mixed with blaek, pointing forward and a little inward 
between the middle and lateral eyes, fig. 8c. On the hinder end of 
the abdomen is an iridescent purple spot. The abdomen is green on 
the under side, and the sternum and coxae are orange. In alcohol 
the colors become dull yellow and brown. 

The mandibles of this species are slender, and the claw f short, and 
strongly curved inward toward the point. In the male the mandibles 
are a little longer, and have a slight notch on the inuer side, one-third 
their length from the end. Fig. 3c. 

The epigynum is w ide, w r ith two anterior openings more than their 
diameter apart, and the posterior notch is divided into two. Fig. 3/t. 

The male palpi have the patella as wide as long, and the tibia still 
shorter, with a very short and small hook on the outer side. Fig. 8 g. 
The tube of the palpal organ is twisted at the end, and has a 
spherical base, partly covered by the softer part of the bulb. Fig. 
8/. The male has the legs of the first pair much larger than the 
others, and all the legs longer than the female. In the female the 
fourth legs are longest. 

Home males have the colors darker and the front legs less elongated 
than usual, and do not have the black spot and black tuft of longer 
hairs on the ends of the tibiie. They also have the tufts of hair 
over the eyes much smaller. Figs. 4, 4 a. The palpal organs are a 
little stouter, Figs. 4 b> 4c, Specimens from the Adirondack* and 
White Mountains are of this variety, 

White Mountains, NT. H., to New Haven, Oomn 
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Icius hartii, new sp. 

Tho name leins Tlxirtii was given this species by Mr, Peckham, 
but not published. A specimen in the Museum of Comparative 
Zoology in Cambridge, is named by Koyserling Telus tibialis 
Koch. 

Of this species I have only one female from Medford, Mass. This 
is 7 mrn long, oephalothorax 2® m long, and l mm wide. The eophalo- 
thorax is straight at the sides, very little narrowed behind. The 
abdomen is oval, a little pointed behind. PI. XVIII, fig. 5. The 
length of the legs is 4, 1, 2, 3, The front legs are thickest, and the 
tibia is more than twice as thick as that of the other legs. In the 
male, fig, 5a, the front legs are longest and still more thickened than 
in the female. The oephalothorax is dark brown, with gray hairs. 
The abdomen has the middle dark and the border white ; the middle 
area broken at the edges by three or four pairs of white spots. The 
under side of the abdomen is light in the middle and black arbund 
the edges up to the white border of tho upper surface. The femora 
are dark, except the third pair, which has light stripes. The other 
joints are dark at the ends, and have dark longitudinal stripes. The 
epigynum is small, and has two small openings* directed forward 
about their diameter apart. Fig. 5tf. 

Some of the Wisconsin specimens which 1 have from Mr. Peek- 
ham, are a little larger, and the dorsal markings are more broken by 
oblique rows of white spots. The males have the abdomen shorter 
and the front legs much longer and thicker. The mandibles are a 
little longer than in the females. The male palpi arc short and stout, 
the patella and tibia are as short as w r ide, and the tibial hook is very 
small and pointed, and directed downward. Pig. 5c. 

The palpal organ is long enough to nearly cover the tibia. The 
tube is short and stout, and a little swelled at the base. Fig. 5/>. 

loins formicarius, n. «p. 

Length 5 mm . Oephalothorax and abdomen usually about the same 
length. The general appearance is ant-like. The color is black with 
dark bronze green scales, except a white line each side of the thorax, 
and white stripes on the legs, two above and one beneath. One 
specimen has a few white scales on the spinnerets. 

The oephalothorax is two-thirds as wide as long and the sides are 
nearly straight and parallel. The abdomen is widest across the 
hinder half and a little pointed behind. Both oephalothorax and 
abdomen are less flattened than in the other species. The legs are 

Teaks. Oonn Acad,, Vcl Vflf. 32 Oot. T i«9i 
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long 1 and slender, the fourth pair longest and the first next* The 
first pair are only a little stouter than the others. PI. XVII, fig. 0. 
The epigynum is large with the anterior openings wide and far apart. 
The noteh behind is very deep and narrow. Fig. 0/>. 

I have seen females only from Salem and Medford, Mass., and 
New Haven, Conn. 

Meevia vittata. 

Astia vittata Pock ham, A this vittatus Ttentfc, Altus nigrr Heutas. A Manmi ptmciUata 
Koch 

This is a large and brightly colored spider with long legs. The 
female is 8 mm long, the male smaller but with the legs longer. PI. 
XIX, figs. 1, 1 a, 1 b. 

The living female has the legs and palpi translucent, a little yellow 
or greenish white. They are marked with indistinct light gray rings 
and black spots at the base of the hairs and spines. The cephalo- 
thorax is dark brown between the eyes and translucent like the legs 
in the thoracic part. There is a fine black line in the middle and on 
each side and a few gray marks radiating from the dorsal groove. 
The whole top of the cephalothorax is covered with greenish yellow 
scales mixed with gray hairs. The eyes are black and one female 
has a red stripe under the eyes each side. The abdomen is covered 
with scales which in the middle and at the sides are gray and mixed 
with black hairs. There are two longitudinal bands of light copper 
red along the back ol the abdomen and indistinct angular marks of 
the same color in the middle of the hinder half. The colors of the 
under side are light gray and yellow spotted with gray on the 
abdomen. 

According to Peckham, males of two very different colors belong 
to this species. One kind resembles the female. Fig. 1 ft. The red 
bands on the abdomen are broken up into rows of spots connected 
with the middle angular markings. The gray and blaek spots on 
the legs and cephalothorax are larger and there are several black 
marks on the front of the abdomen. 

The palpi are bright orange yellow with the tibial hook black and 
a black spot on the inner side of each joint. The sbse of the black 
spot varies in different individuals and so passes into the other variety 
in which the cephalothorax and abdomen are entirely black and the 
palpi black except a few orange hairs on the outer side. The black 
cephalothorax and abdomen are covered with dark greenish shiny 
scates. The legs in this variety are white except the hairs. On the 



J. H, Mnerlott—New England Attidw. 2X1 

front of tiie bead of the black variety are three tuffs of long hairs 
which are entirely wanting in lighter colored males. Fig. Iff. 
Although males of both kinds pair with the name female their 
behavior when mating in different, for an account of which nee 
PeekhamV article in Occasional Papers of tin* Nat. Hist. Son. of 
Wisconsin, vol. i, 1888. 

The cephalothorax of the female is widest behind the middle and 
is there two 1 birds as wide as long. It is narrowed to half that 
width at the hinder end and slightly narrowed toward the front, the 
head being not much more than half as wide as the cephalothorax is 
long. Fig. 1. The top of the cephalothorax is flat, rising a little 
between the dorsal eyes and the front row of eyes is straight on the 
upper edge. The comparative length of the legs is 4, 1, 3, 2 and the 
fourth pair is as long as the body. 

The male palpi are long. The tibial hook is straight and blunt 
and about as long as the tibia itself. The tarsus is short and wide 
and turned outward at the tip. The palpal organ is oval with a long 
tube bent around the end of the bulb with its point in the groove on 
the outer corner of the tarsus. Fig. lc. 

The epigynum has a small oval opening very far farward and a 
slight notch on the edge of the transverse fold. Fig. J d. 

This is an active species, living on plants in summer. 

Eastern Massachusetts and New Haven and Meriden, Connecticut. 

Marptusa familiaris Peekham 

Attu$ famihaiiti llentz. 

The female is long and the male nearly as laige. The fourth 
pair of legs is longest in the female ami the first pair in the male. 
The cephalothorax ami abdomen are both much flattened. The 
cephalothorax is rounded at the sides and nearly twice as wide in the 
middle as in front. The abdomen is twice as long as wide, widest 
in the middle and truncated at the front end and sometimes at the 
hinder end also. In the latter case the spinnerets are so far under 
the abdomen that they cannot be seen from above. The legs are 
long and stout, the fourth pair one and a half times as long as the 
abdomen. 

The general color is gray, covered with long gray and white hairs. 
The cephalothorax has a dark brown band along the edge each side 
which is larger and darker in the males. The abdomen has in the 
middle a yellowish white marking, covering half its width, the front 
half straight and the hinder half notched at the sides. PI. XIX, fig. 
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3. The legs are darker at the ends of the* joints and lighter in the 
middle. The under side of the abdomen is light at the sides and 
has a dark stripe in the middle. 

The male palpus has the tibia very short and the tibial hook is 
long and slender and slightly thickened at the tip. The tube of the 
pal pal organ starts from the middle of the inner side of the bulb 
and turns obliquely across the end of the tarsus. Near the end of 
the tube but not quite reaching the tip is a short flat process. Figs. 
\\h, 3c. 

Epiblemum scenicum Thor oil hlpihleinum faustwn llenta. Salticus mcwcm 
Lati Calhdhrm wtnua Sunou JCpiblnnum acfntntm Peekham 

Gray with white markings. On some the white marks are much 
more definite than on others, the gray ground having very few white 
scales mixed with it. I have usually found the spiders of this 
variety about houses, while those from the country, living on plants, 
have white as well as yellow scales largely mixed with the gray so as 
to obscure the white markings. The field specimens are usually 
more slender. 

The front of the head around and above the eyes is white. There 
is a definite white stripe on each side of the cephalothorax and in the 
middle of the eephalotborax two white spots one on each side of the 
dorsal groove. On the abdomen there is a white stripe across the 
anterior end and two oblique marks on each side. PI, XIX, fig. 2. 

The legs are gray with white rings not very distinctly marked and 
the palpi white. The markings are very different from those of any 
other species. 

The proportions of the body differ considerably in individuals 
some appearing much longer and more slender than others. The 
cephalothorax is about two-thirds as wide as Jong and the abdomen 
usually about the same width and longer. 

The epigynum is raised at the hinder edge, a little pointed and 
with a round notch about as deep as wide. The anterior half is a 
little narrowed and notched m the middle with a depression on each 
side, in the bottom of which is a round hole. Fig. 2e. The shape of 
the epigynum varies and in pale or freshly moulted females the 
internal parts may be seen through the skin as shown in Peokham’s 
figure. 

The males differ but little in color and markings from the females, 
but the palpi are large and the mandibles two-thirds as long as the 
cephalothorax and turned forward almost horizontally. Fig. 2c. 
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The tibia of the male palpus in shorter than the patella ami at the 
distal end as wide as long, with a stout pointed hook directed forward 
and a little inward. Fig. 

Found occasionally under stones or on hushes but common on the 
outside of houses and fences in the wannest and driest placeN. The 
colors resemble closely that of unpainted wood stained by the 
weather. 

Common all over New England. A common European species. 


MenemerUB lineatus. Jctuti imatus Pecklmm Attuft qwuinfinAattui Peek 
liani, 1BS3 

A small spider only 4 mni long and very distinctly marked with two 
white longitudinal lines on the middle of the abdomen and two 
others on the sides so far down that only the front ends of them can 
be seen from above. PI. XIX, fig. 5, 

The color in life is dark brown. The white lines on the back 
have their edges very dark. The oephalothorax and dark parts of 
the abdomen are thinly covered with long, slender, yellow scales 
mixed with a few white hairs on the front of the abdomen. On the 
under side of the abdomen are four white lines. The legs are dark 
brown, the first pair darkest. 

The relative length of the legs is 1, 4, 2, The first pair are 
twice as thick as the others. The top of the oephalothorax is flat 
two-thirds its length from the front. There is a short, transverse 
groove a little behind the dorsal eyes. The oephalothorax is widest 
across the middle but only very little wider than in front. The 
epigynum has a dark ridge behind, curved at the ends around two 
round holes. Fig. 6b. 

Manchester and Medford, Mass. 

Menemerus loinus. Attus binus Hen to, not M paykulfn Peckham, 1883 

Female 9 n,m long. Logs 1, 4, 2, 8, The oephalothorax is widest 
behind the middle and narrows slightly toward the front of the head 
where it is half as wide as long. The oephalothorax is fiat above 
and a little swelled around the dorsal eyes. Thero is a short trans¬ 
verse groove behind the eyes. PI. XIX, fig. 4. 

The abdomen is half as wide as long, narrowed at both ends. The 
first pair of legs are about as long as the fourth pair, but twice as 
thiok. The second pair of legs are slightly thicker than the third 
and fourth. 
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I have not seen tin* colors in life. In alcohol the cephalothorax is 
dark brown except around the edges where it is yellowish. The 
front half of the eephalotborax between the eyes is dark purple 
when turned to the light. The abdomen is white with two longitu¬ 
dinal black stripes that do not reach eithei end. The front legs are 
orange color w r ith light brown stripes and a black spot near the end 
of each joint on the inner side. The other legs are dirty yellow 
with indistinct brownish stripes at the sides. Unde? the abdomen 
is a black middle stripe*. 

The opigynum has the openings very small and wide apart and the 
posterior notch ■very wide with square* corners at the ends. Fig. 4 a. 

One female fjoin Meriden, Conn. Mr. Peekham has the same 
H}K*eies froui Nebraska. 

Neon nellii Pecklmm 

Tins is the smallest of our New England Attidie, being only 2.5 
to »" ,m long with the cophalotliorax * not much over J ruu \ The 
general color is dark gray, darkest toward the head, so that the 
spidei is hard to see on gray stones or weathered wood. The cepha- 
lothorax is high, the highest pail being a little behind the middle, 
from which it curves downward to the front eyes and slopes more 
abruptly backward. .The eyes are large and prominent, the first row 
nearly straight and as wide as the widest part of the cophalotliorax. 
The posterior eyes are nearly as large as the front middle pair and 
are at the middle of the cephalothorax. The abdomen is a little 
pointed behind and the spinnerets are large for the size of the spider. 
PI. XX, tig. 1. 

The cephalothorax is smoky gray, darker toward the front and 
darker in the males than females. The abdomen is gray with 
yellowish white markings in a herring-bone pattern through the 
middle. The underside of the body is light gray or whitish. The 
legs are gray, darker toward the front. 

The epigynum is large arid has two rounded openings toward the 
front. Fig. 1 b. The male palpi are also large and the palpal organ 
extends backward so as to cover the short tibia. The tube lies 
obliquely across the end of the bulb, its tip resting in a groove on the 
end of the tarsus. Fig. le. 

A common species under stones and leaves at all seasons. 
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Euophrys monadnoek, new sp. 

One male wag found on the upper part of Mt. Monadnoek, N. H., 
on the rocks. PL XX, fig. 2. It is 4 mm long, the eephalotliorax and 
abdomen about the same length. The legs are all long, relative 
length 4, 1, 8, 2. The ends of the palpi are white as far as the end 
of the femur. The tarsi of the first and second legs, and the tips of 
the tarsi of the third and fourth are white. The femora of the 
third and fourth legs are white, in life, light pink. The rest of the 
body is deep black. The first and second legs are a little thickened 
and the metatarsus, tibia and patella, and the end of first femur 
covered with long scales, as long as the diameter of the log. The 
first and second legs are bright purple toward a bright light. 

The front of the head is wide, and the sides of the eephalotliorax 
nearly straight and parallel. Fig. 2(\ The front of the head, 
below the eyes, slopes inward, and the sternum is short and wide. 
Fig. 2a. 

The palpi are long and Render, the tarsus not much wider than 
the other joints. The tibial hook is straight and very slender, not 
much thicker than one of the hairs. Fig. 2d. The palpal organ is 
long and narrow at the base, whore it extends over the tibia. The 
tube is short and curved around the end of the bulb. Fig. 2e. 

A female, which probably belongs to this species, was found in 
Dublin, N. H., three miles from Monadnoek. It is 5 n,,u long, with 
short and thin hairs and colors like Tegenaria . The eephalotliorax 
has the sides straight and parallel, three-fourths its length from the 
front, and is a little rounded behind. Fig. 2f. The eyes are large 
and the lateral are more than half as large as the front pair. The po»r 
terior eyes are as far apart as the length of the front row, and little 
more than half as far from the lateral. The abdomen is oval, widest 
behind the middle. The legs are 4, 1,2, 3, the front pair much 
thickened and the second slightly so. The eephalotliorax is dark 
brown in front and lighter toward the back, marked with dark 
radiating lines. The abdomen is gray, with light, angular markings 
along the middle, and irregular oblique liues at the sides. The legs 
are without markings, the first pair darkest. The epigynum has 
two large openings about their diameter from the transverse fold. 
Fig* 2 g. 

Euophrys cruciatus, u«w sp. 

This species is more generally covered with scales than monad * 
nook, the front tibia) are less thickened, and do not have the long 
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Beales of that species, and the colors are less bright and more like 
those of Attmpalustris. The only specimen I have, a male, is 5 mra 
long. PI. XX, fig. 8. The eephalothorax is three-fourths as wide as 
long, widest behind the middle. It is low in front, and the front row 
of eyes are turned a little downward, the lateral pair half their diam¬ 
eter, higher and farther back. The middle eyes are nearer the dorsal 
than lateral. The dorsal eyes are nearer together than the lateral 
pair. The abdomen is as long and as nide as the eephalothorax, 
widest in the middle and pointed behind. 

The lengths ot the legs are 4, 1, 3, 2, the fourth pair very long. 
The first and second pairs are a little thickened. 

The eephalothorax of my specimen is so much rubbed that the 
markings are nearly destroyed; it shows only long black hairs 
over the eyes, and irregular white markings behind the eyes and 
at the sides. The abdomen is black, with a distinct white cross 
in the middle. Fig. 8. The legs have dark and light rings, which 
were probably covered with white and i>lack hairs. The tibia of the 
palpi is light, and the other joints dark, with long hairs. 

The tibia of the male palpus is wider than long. The tibial 
hook is nearly as long as the tarsus, and curved to fit along its edge, 
The tarsus is strongly curved downward. The palpal organ is oval, 
and the tube begins near the outer end, curves around its base and 
again outward through a groove in the edge of the tarsus to a notch 
near the end of the* tibial hook. Figs. $b, 8c, 8 c{, 

Dublin, N. II., July 16. 

Phlegra leopardus. Attus leopardw Hentz. 

Very distinctly marked with two white lines on the eephalothorax, 
as far up as the dorsal eyes, and three white lines on the abdomen. 
The female is 8 tnm long, the eephalothorax 3.5 mm . The eepholothorax 
is two-thirds as wide as long and a little widest behind the middle. 
The lateral front eyes are high enough for their middle to be oppo¬ 
site the top of the middle eyes. The dorsal eyes are unusually far 
forward; they are as far apart as the front lateral eyes, and two- 
thirds as far from the front of the head. PI. XXI, fig. 1. The 
eephalothorax is rounded upward from the front to the dorsal eyes, 
and from there backward is flat more than half-way to the hinder 
end. The abdomen is widest in the middle and a little pointed 
behind. The legs are short, and their relative length 4,3,1, 2. The 
first and second pairs are thicker than the other. The eephalothorax 
is dark brown, darkest between the eyes. A white stripe extends 
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from the front of the head, over the eyes each side the whole length 
of the oephalotborax. A middle white stripe begins between the 
middle eyes, but fades out between the dorsal eyes. The legs are 
light brown, with two darker rings on each joint. The abdomen is 
brown, with a middle and two lateral white stripes. The abdomen 
is light on the under side and the sternum, legs and mouth parts 
dark brown. 'Hie epigynum has two large round openings near the 
hinder edge, and a small, square-cornered notch in the edge. Fig. 1 h. 

The male is darker than the female, but marked in the same way 
on the oephalotborax and abdomen. The white bands on the eephalo- 
thorax are mixed with red between the eyes. The legs are longer 
than those of the female, and not marked with rings. 

Tin* male palpus has the tibia short and wide on the upper side, 
with a deep notch on the outer side, and a short hook. Figs, lo, \t>. 
The bulb of the palpal organ extends backward on the outer side so * 
as to cover the tibia. Fig. Id.. 

Female from Mt. Tom, Massachusetts. Male from Blue Hill, 
Milton, Mass. Another female was seen in Medford, Mass. 

Hasarius Hoyi, Peckham. 

• 

Female 6 or 7 mm long. The oephalotborax is shorter and the 
abdomen larger than in the nearest species. FI. XXI, fig. 2, 2a. 
The oephalotborax of the female is three-fourths as wide as long, 
and a little enlarged in the middle. The posterior eyes are two- 
thirds as far from the front row as from each other. Legs 1, 4, 2, tt, 
all nearly of the same length. First and second pairs a little thick¬ 
ened. 

The markings vary, but in alcohol there is always a light marking 
across the back of the oephalotborax, a little behind the dorsal eyes^ 
and turning forward on each side as far as the front eyes. In front 
and behind this marking the cephaiothorax is dark brown. On the 
abdomen there are light and dark oblique markings forming, 
especially in young individuals, a regular light herring-bone marking 
in the middle* * 

In life, the light markings are partly white and partly orange- 
brown. A brightly marked young male has the cephaiothorax white 
in front, both above and below the eyes. Fig. 2. A white band on 
each side turning upward and inward behind the dorsal eyes, but not 
united in the middle. Hinder part of oephalotborax below and between 
the white bands black. There are two black bands behind the dorsal 
eyes, extending obliquely through the dorsal groove to the white 

Trxnh. Conn. Acad., Vol. VJlh 83 Oor., 1891. 
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bands at the sides. The rest of the top of the cephalothorax is cov • 
ered with orange Hcales. 

Abdomen with a white band around the front and sides. Middle 
of the back black, with a few orange scales around the edges. Hides 
of the black patch irregularly scalloped. In the middle are oblique 
white markings, edged with orange-brown. 

The logs arc white at the ends and dark on the patella and tibia, 
and outer end of the femur. Ends of all the joints darker than the 
middle. 

The epigynum has two large anterior openings near together, and 
behind and each side of them two other large openings near the edge. 
Fig. 2e. 

The adult male has the colors much like the young male, described 
above, with the legs black on the patella and tibia, and part of the 
* femur, and the rest white, with black at the ends of the tarsus and 
metatarsus. The female is various shades of brown, mixed with 
white and yellow scales and black hairs. Fig. 2/>, 2c. 

The male palpi are short, black at the base and white on the top 
of the tarsus. The tibial hook is long and blunt, extending along 
the side of the tarsus half its length. Fig. 2 f 9 2//. The palpal organ 
lias* the inner posterior comer swelled and extended inward to a 
blunt point. Fig. 2/. The tube curves around from the base to 
the tip of the tarsus. 

A common species in eastern Massachusetts. Found also from 
the White Mountains to southern Connecticut. 

Habrocestum splendens, Peckliam ? Stymie splendent Keys. 

V Feflenes nignreps Keys 

I have only seen the males of this species. It has boon fully de* 
scribed by Peckhain in his N. A. Attidfe in the Transactions of the 
Wisconsin Academy, vol. vii, and figured and its mating habits 
described in vol. i, of Occasional Papers of the Nat. Hist. Society of 
Wisconsin, Milwaukee, 1889. 

* My males are 5'""' loug, with the cephalothorax nearly a 1 *®. The 
cephalothorax is widest and highest behind the second legs. The 
front part projects forward beyond the mandibles and the front eyes 
look a little downward. PI. XX, figs. 5, 5b. The abdomen is shorter 
than the cephalothorax, widest in the middle, square in front and 
pointed behind. The legs are long and stout, the third pair longest. 
In alcohol the brilliant colors of the male fade, and the colors and 
markings resemble more those of the female. The oephalothorax is 
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dark brown, with a transverse light marking behind the eyes. The 
whole cophalothorax in thickly covered with light hcaIch, and the 
front half with black hairs between them. The legs and palpi are 
light at the bane and darker brown toward the tips, covered with 
scales and hairs, either black or various shades of gray. The abdo¬ 
men is marked with three or four pairs of dark spots, muted togethei 
more or less in different spiders, the front pair usually forming a 
single transverse mark, with a light mark in front of it. The light 
portions of the abdomen are yellowish in the middle, and bright 
copper-red at the sides. 

The male palpi have tin* femur long, the patella about as long as 
wide, and the tibia half as long as wide. The tibia! hook is large 
and flat, fig. 6</, and lies against the tarsus, nearly hall its length. 
The tarsus is short and w ide, and the bulb of the palpal organ flat 
and circular. The tube starts at the base and eurves around the 
inner side, ending in a short groove, pointing outward on the end of 
the tarsus. Fig. 5c. 

Beverly, Mass. Clarksville, near Albany, N. Y. Young in winter 
in old cocoons of Aryiope , on marshes between Boston and Brook¬ 
line, Mass. 

Habrooestum peregrinum, Peokkuu 

These specimens have been identified for me by Mr. Peekham. 

The female is 6 ,n1n long, the male a little smaller ; both sexes smaller 
than //. eplendem. The area between the eyes slopes forward and is 
covered with short scales mixed with longer hairs, light brow r n in front 
and darker behind, where it meets a white marking pointed forward in 
the middle and curved backward and outw r ard behind the eyes. PI. 
XX, fig. 6. On eaoh side of the cephalothorax is a white stripe, 
extending from the front lateral eyes backward under the e\ es, and 
then curved upward and again downward to the end of the thorax. 
The abdomen has three white stripes, with black between, narrower 
an<| sharper in the male. The under side of the body and legs art' 
light brown, with white and black hairs. * 

The legs of the third pair are very long in both sexes, ami in the 
male there is a peculiar shape to the patella, fig. 6/>, which is 
flattened and widened at the distal end, where there is a stout spine 
extending over the tibia. On the front of this flattened patella is a 
black spot. Mr. Peckam gives an account of the use of this orna¬ 
mental patella in the pairing of an allied species in “ Occasional Papers 
of the Nat. Hist Soe, of Wisconsin, vol. i, No. 3, 1890.” Peck- 
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ham’s description says, two short spines on tibia of first pair, but my 
malt* lm* three pairs of spines on tibia and two pairs on metatarsus. 

The male palpus differs little from that of ydendem. The tibial 
hook is a little sharper, and the angle of the tarsus just over it, a 
little more prominent 

The epigynum ban a simple round opening directed I or ward, from 
which a tul>e extends backward. Fig. 0o 

I have only thn*e specimens—an adult male and female, and one 
immature male from Hyde Park, Mass. Mr. Peckham has it from 
N ew York ami (Vmneeticut. 

Saitis pulex, reckhaw 

Aitm imh r llonU Saitu X-notato Keyaerliufc Oyrba puhjr Kuyaa illrt*. 

A common spider 4 or 5 n,m long, the female gray or brown of dif¬ 
ferent shades, and resembling gray stone ot dried leaves, on which 
it lives. The eeplialothorax and abdomen are oP the same length, 
the abdomen of the female wider than the eeplialothorax, widest 
across the middle and pointed behind. PI. XX, tig. la. The eepha- 
lothorax is half longer than wide, widest behind the middle. The 
eye-space is half wider than long, narrower behind than in front. 
The thiid and fourth jmirs of legs are of the same length, and longer 
than the fust and second. The eeplialothorax has a light stripe in 
the middle, between the eyes, that narrows backward to a point at 
the hirnlei end. The abdomen has two nearly parallel light lines in 
the middle of the front half and behind them a transverse marking 
pointed at the sides, behind and around which are small, irregular 
light marks. The legs are covered with alternate dark and light 
spots. 

The epigynum has two large openings near together, and near its 
hinder edge. Fig. 7< 7 . 

In the male the abdomen is smaller and narrower, the head higher 
and the colors brighter. Fig. 7. The oeph&lothorax, between ^be 
eye# and a little behind them, is black. The front and sides of the 
head below the eyes, and the hinder half of the eeplialothorax are 
yellow, or orange. The abdomen is black wdtb marking# like the 
female. The legs have the tarsi yellow and the other joint# indis¬ 
tinctly marked with longitudinal yellow lines. The palpi are yellow, 
except the ends of the tarsi which are black, On the underside the 
legs and abdomen are black. The cox© are yellow, with a black line 
in the middle and the sternum, maxill© and mandibles are yellow; 
the sternum sometimes with a black middle line. The male palpi 
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have the tibia very short, with a flat, thin hook. Fig. 7<, 7d, The 
tube of the palpal organ is short and curved in a circle on the end 
of the bull) ho that the tip points inward. Fig. 

Massachusetts and Connecticut. 

Attus paluetris, Peekhttin 

Female C' nm long, male 5 ,mn . The cephalothorax is thiee-iourths 
as wide as long. The abdomen is short, a little wider than the 
cephalothorax and pointed behind. PI. XX, fig. 3. The cephalo 
thorax is light brown in the female and dark in the male, with a 
narrow, white stripe in the middle, widened between the dorsal eyes, 
and a white stripe each side, as high as the dorsal eyes. The abdo¬ 
men has a wide, white* transverse marking, just behind the middle, 
and several angular marks behind it. On the front half are two 
white spots. In the male the large middle marking is usually divided 
into two white spots. 

The relative length of the legs is 4, l, 2 , 2 * in the female, and 1 , 
4, 2, 3 in the male. The dorsal eyes are very far forward, little 
more than half as far from the front eyes as they are from each 
other. 

The epigynum has a large oval opening divided in front into two. 
The hinder edge over the transverse fold has a small projection in 
the middle. Fig. 3c. 

The hook of the tibia of the male palpus is nearly straight and 
has a short piece at the tip very narrow. Fig. 3 b. The palpal 
organ is oval, and the tube extends from the base around the inner 
side, the end pointing outward. Fig. 3a. 

Portland, Me. ; Eastern Maws. ; New Haven, Conn. 

Attus sylvestrie, new sp. 

Male 4 mru long. Cephalothorax almost as wide as long. Abdomen 
smaller than cephalothorax ; legs shorter and stouter than in A. pal - 
U8trh, and the male palpi uearly as large as in the male pahistrls, 
which is half larger. The colors resemble those of Sait is pules. 
The legs are distinctly riuged with dark and light brown. The 
cephalothorax is dark brown, covered with lighter hairs, which are 
nearly rubbed off in the specimens. The male palpi have the tarsus 
dark brown, and the rest of the palpus lighter above but dark 
beneath. The tibia and patella are covered with white hairs that are 
very long on the sides of the tibia. The palpal organ resembles 
closely that of A* jpalu9tris } and is nearly as large. The markings 
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of the abdomen arc* dark and light brown, ami resemble those of 
Saith jades and the female painin'#. There* is a large light 
mark across the middle of the abdomen, and behind it several light 
angular minks. In colors and general appearance this resembles 
Salt hi pales, ami lives in the same places undci stones and leaves. 

Beverly and Middleton, Massachusetts 

Synemosyna formica, rientz 

This is the most common ant-like spider, and the most ant-like 
among them. It is 0 um * long, and the eepbalothoiax is 2 nmi long and 
t ,m " wide The cephalothoiax is murowed behind and the abdomen 
in trout and each lias a deep depression near the middle. PI XXI, 
tig b. The pedicel ot the abdomen is flat and w idened behind, so 
that it is nearly as wide as the ends of the thorax and abdomen which 
it connects. The front middle eyes are large, and cover two-thirds 
of the front of the head The rest of the eyes are very small The 
legs are slender, their relative length 4, 3, 1,2 The general color 
is black, with yellowish white markings There is a triangular white 
spot in front of the dorsal groove, and one on each side widening 
downward, under the posterior eyes. On the abdomen there is a 
white stripe extending downward from the dorsal groove on each 
side, and uniting in a large white patch on the front of the under 
side of the abdomen The second legs are entire!} white, the first 
have a black stripe along the inner side, the third have the femur 
black and a black spot at the base of the tibia, and the fourth have 
the femur, the end of the patella and nearly all the tibia black, 
and black spots on the front of the ooxm and trochanter, and black 
lines on the metatarsus. The palpi are white, sometimes with dark 
spots on the sides of the joints. 

The front end of the abdomen has a hard piece on the under side 
from the pedicel to the epigynum, which extends upward on each 
side, so that the edges are visible from above. The epigynum has % 
wide oval opening, in the front part of which are two small openings 
to the tubes. 

The males differ but little from the females in color and general 
appearance. The head is higher and narrower, and the mandibles a 
little longer, turned obliquely forward and curved apart in the 
middle. Fig. 5c. The male palpi are large. The tibia n short 
and has a very large hook. Fig. 5/. The palpal organ is large and 
only half covered by the tarsus. The tube passes completely around 
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the bulb, then pannes through the usual groove to the outside of the 
tarsus, where it is coiled once around the flattened end. Fig. 6c. 

This species lives on plapts and matures early in the summer. At 
first sight it resembles an ant, but its gait is slower and steadier. 1 
have never seen it jump but it runs quickly when frightened. It li\es 
in summer on bushes, and matures in dune. In the latter part ot 
summer only young are to be found, and in the winter it hides under 
leaves on the ground. 

Common at New Haven, Conn., and around Boston, Mass. 
Salticus ephippiatus, Peek ham 

Synemojfyna tphippiata IFentz 

This spider is 7 mm long, the eephalothorax 3 mm long, and half as 
wide. In color and general appearance it resembles orange-brown 
ants. The eephalothorax is high in front and low behind the dorsal 
groove, which is in a slight depression. PI. XXI, fig. 4 a. The sides 
of the eephalothorax are nearly straight for two-thirds its length, and 
it is only slightly narrowed behind. The abdomen is oval, a little 
narrower in front than behind The legs are long and slender, their 
length 4, 1, 3, 2. Fig. 4. 

The colors are various shades of orange-brown, some individuals 
being very dark, and others pale. There is au indistinct light mark 
across the middle of the eephalothorax and across the abdomen, a 
little in front of the middle, and sloping backward down the sides > 
nearly to the spinnerets. 

The femora of all the legH are dark, except a light stripe on the 
front of those of the first pair. The patella and tibiae are all light 
on the upper side and darker beneath. The metatarsi of the hind 
legs are dark, the others partly light in the middle, or on the upper 
side. The tarsi of the front legs are dark, the others light. The 
oox«e of the third legs are dark, the others light. The palpi of the 
female have the tibia and tarsus very much thickened and covered 
with stiff hairs on the under side. The palpi are colored as dark as 
the head. The opigymmi has two small openings near together, and 
turned toward each other. Fig. 4c. 

Eastern Massachusetts and New Haven, Conn., und[er leaves, and 
on plants in summer. 
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Synageles picata, Pockham. 

Synemosyna picata Hentz. 

1 have one young male from New Haven, Conn., that appears to 
be of this species. PI. XXI, fig. 3. It in as targe as adults sent me 
from Wisconsin by Mr. Peckham, but not as distinctly marked. The 
cephalothorax has the two white spots m the middle, but iN not 
depressed at this part as in the adult. Fig. Iht, The coloring is 
more uniform than in tin* Wisconsin specimens. The white marks 
on the abdomen show indistinctly as do the markings of the legs. 
The specimen is 3.5 mm long. 

The adults of both sexes have a slight elevation around the pos¬ 
terior eyes, and a distinct depression across the cephalothorax, just 
behind the eyes. Fig. 3 b. The front legs of the female are twice 
as thick as the other legs, fig. 3c, and the front legs of the male 
are still thicker, especially in the femur and tibia. Fig. ‘Ml. The 
patwlla and tibia are flattened in front, more in the male than in the 
female. The front of these legs, and the front of the cephalothorax 
of the male, are purple and iridescent in a bright light. In alcohol 
they become dark brown. The abdomen has two white stripes 
extending down the sides in the shallow depression across the front 
third. The abdomen in front of the depression is rounded, and 
sometimes swells in alcohoFto an unnatural width. The hinder half 
of the cephalothorax and front of the abdomen are lighter colored 
than tin* parts before and behind. 


EXPLANATION OF PLATES. 

Platk XVI. ‘ 

Pig, 1 . Phuhppus iufus, female x 4 ; la, malex4; lb , female, nearly full grown; 
lc, young; Id, young soon after leaving the cocoon, lr, ©pigynum ; 1/, epigymim 
of another female; \g, immature epigymim; Ih, male palpus; ty male palpus; 
1brown scales from young female; Ik, yellow scale from young female. 

Fig. 2. Phidxppus brmneua, opigyuum, 

Pig. 3. foiidippus mystaceui, femalex4; 3 a, 3b, mule palpus; 3c, ©pigynum; 3d, 
posterior ndtoh of epigynum of another female. 

Pig. 4. Phidippu* ru&er Keys; malex4; 4a, epigynum; 46, male palpus; 4c, male 
palpus. 

Pig 5. PUdtppm toipundatus, female x4; 5 a, end of mandibles of male; 66, male 
palpua; 5c, patella and tibia of male palpus; 5<f, white scales from middlo of 
abdomen. 
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plate xvn, 

Pig. 1. Dendryphantett militaris, femalox4; la, malox4: 1A, mandible of male, un¬ 
der aide; lc, mandible of male, upper side; hi, male palpus. 

Fig. 2. Dendryphantes mtivalis, female of light variety x 4; 2a, cephaiothorax of 
same female after wetting with alcohol; 2 b, female of small dark variety; 
2c, small male x 8 ; 2d, 2e, male palpus; 2!/, epigynum. 

Fig. 3. Dendryphantes montanus, cephaiothorax of female; 8 a, cephaiothorax of 
male; 3 b, mandible of male; 3c, epigynum with two forms of posterior notch; 
3d, 3s, male palpi. 

Fig. 4. Zygoballus bettmi, female x 6; 4a, mandibles of male under side; 4A, male 
palpus. 

Fig. 5. Zygotmllus Urrtstris, female x 8 ; 5a, mandible of male; 5A, epigynum ; 5c, 
raalo palpus; 5d, outer side of tibia of male palpus 

Plate XVTII. 

Fig 1. Ictus palmarum, female x4; la, side of cephaiothorax of female; 1A, front 
of head of a male with short mandibles; lc, cephaiothorax of male with long 
mandibles; Id, under side of mandibles of male, lc, epigynum, \f\ another 
pattern of dorsal markings of temale; )g, male x 4; 1A, male palpus; it, male 
pulpua, allowing tibial hook. 

Fig. 2. Ictus mitratus , male x 4. 

Fig. 3. Icius elegans , female x 4 ; 3a, side of cephaiothorax ; 3 b, front of head of 
female; 3c, under side of cephaiothorax ; 3d, male x 4 ; 3c, front of head of 
male; 3/, 3^, male palpus, 3A, epigynum. 

F»g. 4. Ictui clegans. dark variety of male x 4 ; 4a, fiont of head, 4b, 4c, male palpus 

Fig 5. Jciutt harth , femalex4, 5a, male from a Wisconsin specimen from Mr 
Pocklmm; 56, male palpus, fir, tibial hook ; 5d, epigynum 

Fig. 6. Ictm fen'micariu *, female x 4 ; Car, side of cephaiothorax ; C b, epigynum 


Plate XIX. 

Fig 1. Mmia vittata, back of female x4; lu, jlark variety of irmlexd, 1 A, light 
variety of malex i; lc, male palpus ; Id, epigynum. 

Fig. 2. iS&Wiriw semWw, female x 4; 2a, male; 2 A, side of cephaiothorax of female; 
2c, mandibles of nude; 2d, male palpus; 2c, epigynum; %j, tibial hook from 
above; 2 g, tibial hook from side. - 

Fig. 3. Marptusa famiiias^ts, back of female x 4; 8a, front of head and mandibles; 
36, male palpus; 8c, side of male palpus without tarsus; 3d, side of cophalo- 
thorax of female; 3c, ,*y» epigynum of two individuals 
Fig* 4. Mcncmcrus binus, female x 4; 4a, epigynum. 

Fig. 5, Mtnemerus Hneatus, female x4; 5a, end of mandible; 5A. epigynum. 

Plate XX. 

Neon back of female; la, side of female; 1 A, epigynum; 1c, male 
palpus. 

Teaks, Cokk. Acad., Vol. VIII. 
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0<rr., 1891. 
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Fig 2 Euophrytr monadnock, side of male, 2a, under side of eephalothorax of 
male , 26, front of head * 2c, top of eephalothorax of male, 2d, 2a, male palpus, 
2 f fetnalo, 2$r, epigynum 

Fig a Attmpalustrt^ female x4, legs m a natural position, Sa, male palpus, 36, 
tibial hook from outside, 3c, epigynum 

Fig 4 Attus sylvestris, male x 4 

Fig 5 Habrocestum eplendens, male x 6, 5a, front of head, 56, side of oephalotbo- 
rax, r >c, male palpus, 5d, tibial hook 

Fig G Babromtrum peragnnum female x 4, 6a, epigynum, 66, patella and tibia of 
third leg of male, front side 

Fig 7 Sattispulex, malex4, 7a, female x4 , 76, eephalothorax of male, side view, 
7 c male palpus, 7d 7 c, tibial hook , 7/, face of male , 7 g epigynum 

Fig 8 fhwphrys crunata , male x 4, 8a, front of head, 86, male palpus from below 

8r male palpus from side with tibial hook , fid, end of the tarsus of male 
palpus, Be, side of eephalothorax 

Plate XXI 

Fig 1 Phlegra Icopatdus female x 4 , la, under side of eephalothorax 16, epigy¬ 
num , 1c male palpus fiom above, Id, male palpus, under side, le tibial hook, 
outer side 

Fig 2 BosartuH hoyi, young female x 4 2a, same individual after keeping in alco¬ 

hol 26 2r abdominal markings of adult femaleH , 2d, dorsal inai kings of young 
female 2<°, epigynum , 2/, 2 y, male palpus 

Fig 3 Synagclfs ptrata young female xfi, ta, side of young female 36, side of 
eephalothorax of adult female from Wisconsin 3c, first and second legs of 
female > 12 , id firs! and second legs of male x 12, from Wisconsin specimens 

Fig 4 Salt hus fphtpptahcs , female xO, 4a, side of eephalothorax of female, 46, 
palpus of female, 4c epigynum 

Jig 5 Synemosyna formica female x 6, 5a, side of female, 56, under side of mouth 
parts of male, f>c, frout of head of male, fid, under side of front of abdomen 
of malo, 5c, palpus of male, 5/ tibial hook , 5j/, epig> nnm 



XV. —A Pboviwional List of the IIkpaticas of the Hawaiian 
Islands. By A. W. Evans. 

Cubing the years 1875 and 1878, Mr. I). D. Baldwin made a 
systematic collection of the llepaticse found growing in the Ha¬ 
waiian Islands, particularly in the island of Maui. These were sent 
to Prof. Eaton for determination, and he, in turn, sent many of them 
to Mr. Austin, who published descriptions of several new T species 
and returned to Prof. Eaton a list of his determinations, including 
many species previously described. The following list is based 
largely upon those determinations, but cSntains in addition several 
of Mr. Baldwin’s species wdiich Mr. Austin did not examine. All 
other species accredited to the Islands in the Synopsis Ilepaticarum 
and in other publications are also mentioned in the list. 

Frullania arietina Tayl. Syn Hep. p. 413. Oahu (Mann and Brigham). 

F. squarrosa Nees, Syn Hop. p. 416. Oahu (Manu and Brigham); Hawaiian 
Islands (Hillebrand). 

F. Sandvicensis Angstr. ()fver. af. Kong!. Vet.*Akad Forhandl. 1872, No. 4, 
p. 28, Hawaiian Islands (Andersaon), 

F. hypoleuoa Noes, Syn. Hep. p. 443. Oahu (Moyen); West Maui (Baldwin, 81!) 

F. Kunzet Lehm. ot Lindenb. Syn. Hop. p. 449. Oahu (Mann and Brigham), 
West Maui (Baldwin, 1911). 

F. apiculata Necs, 8yu. Hep. P 452. Oahu (Mann and Brigham); West Maui 
tBaldwin, 57! 165!). 

F. explioata Mont. Syn, Hep p. 452. Hawaiian Islands (Gaudichaud) 

Jubula piligera (PruUania Huichinsia Nees, var. 8, Syn. Hep p. 426, F pth- 
gera Auat. Bull. Torr. Hot. Club, vi, p. 301). Hawaiian Islands (Baldwin, 147 !) 

Lejeunea alcina Angstr. ftfver. af. Kongl. Vet.-Akad. FOrhandl., 1872, No 4, p. 
23. Hawaiian Islands (Andersson). 

L. Sandvioensis (Pkragmkoma Sandvioensis Gottacho, Anual, desSe Nat 4me 
adrie, T. vili, p. 344; P, Bubsquarromt Auat Proo. Acad. Nat. Sci Phil, Dec. 
1869). Hawaiian Islands (Gaudichaud, Andersaon, Hillebrand), West Maui 
(Baldwin, 113!). * 

L. elongata Aust, (Phrogmicoma ekmgata Auat. Proc. Acad. Nat. Sci Phil, Doc. 
1869), Hawiian iMlands (Hillebrand, etc.); Kauai (Baldwin, 273!) 

L, Mannii Auat Bull. Torr. Bot. Olufc, V, p. 15. Oahu (Mann and Brigham!), 

1». gibbosa Angstr. 1. c. p. 23. Hawaiian Islands (Andersson). 
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L. Anderesonii Angstr. 1. o. p. 24. Hawaiian Islands (Andereson) 

L» ungulata Augstr. I. c p. 25. Hawaiiau Islands (Anderseon). 

L. Owaihiensis Gottsohe. 8yn. Hop. p, 351. Hawaii (Herb. Hook.) 

L. ooulata flottsehe, 8yn Hep. p. 357. Hawaii (Horb Hook.), 

L. stenoschiza Angsir. 1. e p. 26 Hawaiian Islands (Andenwon). 

L. Paoiflca Mont. 8yn Hop. p. 378. Hawaiian Islands (Qandiohnud, Andersson), 

L. subligulata (/* canceUata Lindenb in Horb. non Nees et Mont ; L. Sandvi . 
crntris Stoph. Hodwigia, xxix, p 88). Hawaiian Islands (Gaudlohaud) 

L. albicailB Nees, Syn. Hop. p. 386 ( L . cuculhta Undenb. in Herb, non Noes; 
vid. Steph. 1. c\ p. 89). Onhu (Meyen). 

L. cucullata Noes, Syn, Hop p 390. Hawaiian Islands (Andersson, Hille- 
brand) 

L. oalyptrifolia Hum ? {L colypbvla Angslr. !., c. p. 27) Hawaiian Islands 
(A ndersson). 

L. Hillebrandii Aust. Bot. Gazette, i, p. 35. Hawaiian Islands (HUlebrand). 

L. oeratocarpa Angstr. 1 e p. 27 (V L ob^ordata Aust Bot. Gazette, i, p 36). 
Hawaiian Islands (AndorHsou); West Mnuii (Baldwin). 

Radula reflexa Nees et Mont. Syn. Hop. p 253. Hawaiian Islands (Gandl- 
ohaud) 

R. Xalapeusis Mont. Syn. Hep. p. 255. Hawaiiau Islands (Baldwin, 2321). 

R. Javanioa Gottsohe, Syn. Hop p 257 Hawaii (Herb Hook,); Kast Maui 
(Baldwin, 50, 179!). 

R. Mannii Aust Bull, Torr Bot. Ohib, v, p. 15. Oahu (Mann and Brigham!); 
Kast Maui (Baldwin, 21!) 

Porella Hawaiieneis n. sp West Maui (Baldwin!). 

Brownish-green, wespitose ; stems one- to three-pinnate ; leaves 
loosely imbricated, spreading, /alcate-ovate, the margins mostly 
entire or toothed towards the apex, which is coarsely and irregularly 
spinulose-dentate, the ventral margin distinctly folded at about the 
middle ; lobule narrow, Ungulate-ovate, with entire or undulate 
margins; amphigasfria about the width of the stem, ovate, mostly 
entire, the apex variously one- to four-toothed ; fruit not seen. 

Leaves about l*5 mm long, 0\5 mm wide; cells in middle of leaf 
0‘025 m,n in diameter. 

Allied to Madotheca Ugulifera Tayl. (Syn. Hep, p. 26B, n. 1), 
from which it differs in the shape of the leaves, in their mode of 
insertion, and, especially, in the peculiar characters of the araphi- 
gastria. 

P. laevigata Linrib. (Madothoca l&vigata Hum Syn. Hep. p. 276). Bast Maul 
(Baldwin, 2221), 
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Pleurozia gigantea Lindb (Phyaiotium aphagnoidee Neos, Syn. Hep. p. 235). 
Hawaii (Herb. Hook.). 

Var. major (Jack), Hedwigia, xrv, p. 65. Hawaii (nerb. Carrington). 

P* oochleariformis Dura (Physiotiwn cochkariforme Nees, Syn, Hep. p. 235) 
Hawaii (Herb. Hook ). 

P, oonohaefolia Aust. (Phyaiotium conchafolium Syn. Hep. p. 235) Hawaiian 
lalanda (Beocliey, etc); West Maui (Baldwin, 181). 

P. subinflata Aust. (Phyaiotium mhinjiatvm Aust. Proc Acad. Nat Sci. Phil, 
Dec. 1869). Hawaii (Mann and Brigham); WeBt Maui (Baldwin, 41!) 

Trichocolea gracillima Au«t. Bot, Gazette, iii, p. 6, West Maui (Baldwin, 
134!). 

Herberta sanguinea Aust. Bull. Torr. Bot. dub, vi, p. 302 (Sendtnera jum¬ 
pering var. sanguinea Mout. Syn. Hep. p. 239). Bast and West Maui (Baldwin, 
16! 92! 98!). 

Mastigophora gracilis Mont. (Sendtnrra gracilis , Syn. Hep. p. 243; S. tns- 
ticha Aust. Proc Acad. Nat. Sci. Phil, Dec. 1869). Oahu (Mann and Brigham! 
Baldwin, 274!). 

Bazzania? integrifolia (Maatigohiyum ? integ^olium Aust Bot. Gazette, i, 
p. 32). Hawaiian Islands (Baldwin). 

B. patSIlB (M. patens Lindenb. Syn. Hep. p. 221; M . parvis tipulum Aust. Bull. 
Torr. Bot. Club, v, p. 16). Oahu (Mann and Brigham); West Maui (Baldwin, 681). 

B, Brighami (if Brighami Aust. 1. c,). Oahu (Mann and Brigharn); Hawaiian 
Islands (Baldwin!). 

B. cordistipula (M. cordxstipulum Lindenb. Syn. Hep. p. 224) Hawaiian 
Islands(Gaudicbaud, etc): Oahu (Mann and Brigham); Molokai (Baldwin, 222!) 

B. falcata (M./alcatum Lindenb. Syn. Hep. p. 231) West Maui (Baldwin, 12!). 
B, Baldwin!! Aust. Mr. West Maui (Baldwin, 199!). 

Stems wimple or slightly branched^ flagelliferous, clustered ; leaves 
approximate or slightly imbricated, usually somewhat detlexed, tri¬ 
angular-ovate, entire, the apex rounded or variously 1-4-toothed, the 
dorsal margin arching over the stem, the ventral oblique or some¬ 
what cordate at its insertion ; amphigawtria a little wider than the 
stem, orbicular-qpadrate, entire or crenulate above. 

Stems 3-4 cw long ; leaves 0*7-0*8 n,,n long by 0’4~0*6 nini wide ; leaf- 
cells averaging about 0 024 tum in diameter. 

B* ddflsXS. 0nderW. (M. deftexum Nees, Syn. Hep, p. 231). East Maui (Baldwin, 
2311). 

B. ttllllUto (if. mtnutum Aust. Bull, Torr. Bot. Club, v, p. 17). Hawaiian Islands 
(Hill©brand); East Maui (Baldwin, 65 in parti). 

Lepidozia Sandvioensie Lindenb. Syn. Hep. p. 201 (L. Jilipcniiuia Tayl. 
Syn. Hep. p. 113). Hawaiian Islands (Tolraie, etc.); West Maui (Baldwin, 691). 
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L. reptans Noes. West Maui (Baldwin, 150!). 

Cephalozia multiflora Spruce. Oahu (Mann and Brigham). 

C. Saildvioensis (.Junyermannia Sandvicensis Mont 83 m. Hep. p. 142). Ha¬ 
waiian Mauds (Gaudichaud). 

Odontoschisma subjulacea Aunt Bull. Torr. Hot. Club, vi, p. 303 (J. can- 
di/era Tayl Mss , in part). West Maui (Baldwin, 2331). 

O. Sandvicensis (Sjihagwecetii Sandncmtus Angfitr. Ofvor. at Kongl. Vet* 
Akad. Korhandl., 187?, No 4, p. 22). Hawaiian Islands (Andersaon). 

Kantia bifurca (('alypoyrta bt tinea A list. Proe. Acad. Nat. Hci. Phil., Dec. 
1800). Hawaiian Islands (Hillebmnd). 

K. bidentula (0 bidentala Noes, Syn Hep p 100 ). Wost Maui (Baldwin, 101 1 ). 

K. Baldwinii ( C. lialdwinu Aust Hot. Gazette i, p. 32). West Maui (Baldwin, 
J4M). 

SacCOgyna? Bolanderi (Gymnanthe? Ttolmdtri Aust., Proc, Acad. Nat. 8 ci. 
Pnil., Dec. 1800). Hawaiian Islands (Hillehratid). 

Scapania undulata Dum. vnr. West Maui (Baldwin, 04 in part!). 

S. Oakesii Aust. ? West Maui, young specimens (Baldwin, 04 in parti). 

S. nemorosa Duui. Kast and West Mauf, a small form (Baldwin, 140, 214!). 

S. planifolia Dum. West, Maui (Baldwin, 831). 

Diplophyilum albicans Dum (Jangermanvia albicans L\un. 8 yn. Hep. p. 75). 
Kast Mam (Baldwin, 2451). 

Lophocolea connata, var (U Syn. Hep. p 153. West Maui (Baldwin, 66 * 1 ). 
The specimens arc all sterile and may possibly be h, Martiam Noes. 

L. Breutelii Gotlseho, Syn. Hep. p. 154. West Maui, mixed with the preceding 
species 1 

L. Columbica Gottsche, Syn Hep. p. 155. Went Maui (Baldwin, 91, in part). 
L. Orbigniana Mont. ct Nhw, Syn,, Hep. p 156. West Maui (Baldwin, 76!). 

I-i. Gaudichaudii Mont Svn. Hep. p. 156. Hawaiian Islands (Gaudichaud) f 
West Maui (Baldwin, 111 !). 

L. bidentata Dum. Syn Hep. p, 150 West Maui (Baldwin, 140!). 

L. Beecheyana Tayl. Syn. Hep p. eoo. Oahu (Boeclmy m Herb. Hook ). 

L. spinosa Gottsche, Syn Hep, p 170 Hawaii (Herb. (look.). 

Plagiochila simplex Lindonb. Syn. Hep p 30. Kast and West Maui (Bald- 
win, 117! 184! IDG 1 205’ 237!) 

P. gracillima Aust. Ms. Molokai (Baldwin, 2 U!). 

Much branched, glotwy, ami bearing numerous flagella*; leave* 
of Btem and main branches distant, oblong-ovate, the dorsal margin 
curved, usually entire, slightly deeurrent at base, the ventral either 
entire or bearing 1 or 2 sharp teeth, the apex strongly ©marginal 
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bidentato with sub-equal divergent teeth ; leaven of flagella 1 minute, 
mostly bidentate. 

Leaves ().B mm long, 0*45 mm wide ; (‘ells of leaves averaging 0*01 H mm 
in diameter. 

P. frondesoens Nee«, Syn. Hop p. 31. Hast Maui (Baldwin, 5, 8 r >I). 

P. Qaudichaudii Mont ot Gotteohe, Annal des Sc. Nat 4rne Hcnn, T. vi, p. 193 
(P. tenuis Mont, non tandenb ), Hawaiian Islands (Gaudiolmud, Andersson) 

P. Baldwin!! Aust. Ma, (P.Jktua Aust, Mh ). West Maui (Baldwin, 115!). 

Loosely Ciespitose, brownish-yellow, robust; stems simple or spar¬ 
ingly branched ; leaves sub-imbricated, ovate, slightly curved, the 
margins entire or a little undulate, the dorsal decurrent ; the apex 
rounded, usually bearing from one to three sharp teeth. 

Stem 5-8 e,u long ; leaves 2-2’5 mm long, l niUJ wide ; eells 0*027 mm in 
diameter. 

P. fissidentoides Tayl. Syn. Hep. p 030. Hawaiian Islands (Meuzies); West 
Maul (Baldwin, 95). 

P. adiantoides Lindenb. Syn liep p 38. Oahu (Maun aud Brigham) 

P. deflexa Mont et (Jottsche, Annul dos Sc Nal. lino serie, T vi, p. 192 (P. 
patuia Mont, non Nees et Mont , P palenn Anal, Ma ) Hawaiian Inlands (Gaudi- 
chaud); West Maui (Baldwin, GOI) 

P. Owaihiensis Nees ot Lindenh Syn Hop. p U>. Hawaii (Iiorb Hook); 
Oahu, West Maui, Kauai (Baldwin, 1G01 201 ! 2061). 

P, Eatoni Aust. Ms. West.Maui (Baldwin, 109!) 

Steins mostly simple ; leaves opposite, loosely imbricated, spread¬ 
ing, slightly unsyinmetrieal (the leaves on one side being more 
obliquely inserted than on the other), orbicular-ovate, entire, the 
dorsal margins decurrent, the ventral connate at insertion. 

Stems 10-12 Lm long; leaves long, wide. 1\ 

Eatoni is apparently a near ally of P. Hraaniana Nees (Syn. Hep. 
p* 51, n. 70) but the leaves are distinctly imbricated and somewhat 
longer than they are broad. 

P, OppOSitifolia Aust. Bull. Ton*. Bot Club, v, p. 16 Hawaiian Islands (HU* 
lebrand); West Maui (Baldwin, 93! 971). 

P. biserialis Lolim. et Litidonb. Syn. Hop. p. 53. East Maui (Baldwin, 2H>!) 

P. deltoidea Lindenb. Syn Hep. p 55. West Maui (Baldwin, 198!). 

P. aoutiusoula Aust. Mb. West Maui (Baldwin, 1101). 

Pale brownish-green, emspitose, glossy ; stems simple; leaves 
irtobricated, spreading, ovate, the margins entire except at the apex, 
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which is Rharply incised-dentate, the apical tooth being larger than 
the others and projecting beyond them. 

Stems 2*6~4 rro long ; leaves l mm wide, l'5~2 mm long$ leaf-cells aver¬ 
aging (V083 mm in diameter. 

Several other possibly distinct Plagiorhilw occur in too small 
quantity for determination. 

Mylia Taylori S F Gray (Jungtrmannta Taylon Hook. Syn Hep p 82). Ha¬ 
waii (Herb Lehm) 

Jungermannia piligera Kern, Syn Hep p 81 Oabu(M©y«n), West Maul 
(Baldww, 791) 

J. rigida Aust Proc Acad. Nat Sci Phil, Dec. 1869. Hawaiian Islands (Hil)e- 
brand), West Mam (Baldwin, 641 1641). 

J. robllBta Aust 1 c Hawaiian Islands (Hiilebrand), West Maui (Baldwin, 
2681) 

J. coriacea Auflt. 1 c Hawaiian Islands (Hiilebrand, Baldwin!) 

J. macrophylla Angstr Ofver af Kongl Vet-Akad. Forhandl 1872, No 4, 
p 22 Hawaiian Islands (Andorsson) 

J. eubulatft n sp Hawaiian Islands (Baldwin 1). 

CVspitose, brownish-green ; stems mostly simple, creeping, ascend¬ 
ing at the apex, radieulose ; leaves spreading, imbricated, ovate, 
entire, rounded at the apex ; amphigastria wanting ; outer involueral 
leaves like the stem-leaves, the inner very small, awl-shaped, slightly 
denticulate ; perianth (young), oblong-obovate, contracted at the 
denticulate mouth, surpassing the inner involueral leaves, scarcely, 
if at all, plicate, 

Leaves 2-2*5 mm long, l-l*5 mm wide; cells oval, about 0*029 nr,m in 
width, those of the inner involueral leaves rapidly increasing in size 
at the apex and resembling in character the terminal cells of the 
perianth. 

J. lurida Hum. (/. mm Neea, Syn Hep. p 91) Hawaiian Islands (Hiilebrand). 

J. Esenbeckii Mont. Syn. Hep. p. 98 Hawaiian Islands (Gaudichaud, An- 
dersson). 

J. luoens n. sp. East Mam (Baldwin, 66, in parti), 

Loosely tufted, whitish-green ; stems simple or innovating from 
beneath the involucre, rootless ; leaves remote, except at the summit 
of the stem where they are imbricated, loosely areolate, pellucid, 
sub-transverse, entire, complicate, bilobed about one-third their 
length, the lobes acute and nearly equal with an acute sinus; involu¬ 
eral leaves about three, deeply two-lobcd, the margins irregularly 
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sinuous-denticulate ; perianth ovate-cylindrical, somewhat plicate at 
the dentate mouth. 

Stems T5-2*5 cn ‘ long; leaves 0\5~0*75“" u Ion#, 0-4—0’7 fMni wide; 
leaf-cells averaging 0*05 5 min long by 0*035 m,n wide. 

This species is allied to J. minnta Crantz ; it differs in its larger 
size, in the larger and looser areolation of its leaves, in its pale* color, 
and in its normally two-deft involucral leaves. The sinus of the 
leaves has an angle of a little less than 90° ; the sinus of the involu¬ 
cral leaves is often much sharper. 

Nardia callithrix spruce ( J call* thru Undent* et (Jottsche, »syn Hop p (57 J) 
Hawaiian [Blands (Hillobrand) 

N. Mauii (♦/. Mima Auat Bull Ton Bot Club, vi, p 303) Went Maui (Baldwin, 
*242!) 

N, exserta n «p West Maui (Baldwin, 204!). 

Dioecious, ciespitose, dark or blackish green ; stems simple, radie- 
ulose, rigid, erect ; leaves subtransverseh insisted, imbricated, 
obliquely spreading, orhiculate, entire ; amphigastria none ; involu¬ 
cral loaves two or three, similar to the stem-leaves, slightly connate 
with the perianth at its base ; perianth large, long-exserted, obovoid 
or campanulate, slightly plicate, the mouth open, lacerate. 

Stems 2-8™ long ; leaves about t mm in diameter, the cells aver¬ 
aging 0*025 mr, ‘ in diameter ; perianth about 3 r,,m in length. 

Tylimanthus integrifoliue n sp. Hast and West Mam (Baldwin. 951 
1831). 

Dioecious, efespitose, brownish-green ; stems simple or somewhat 
pinuatdy divided, eradiculose except near the extremity of fruit¬ 
ing stems ; leaves contiguous or slightly imbricated, oblong or ovate, 
the margins mostly entire, except near the involucre where they are 
irregularly erenulato, the dorsal margin often more or less indented 
near the rounded apex ; amphigastria none; involucre ovoid, thick - 
ened, with numerous radicles. 

Stems about 4 tm long; leaves long, r* ,m wide; cells 

0*025 mm in diam. in middle of leaf, longer towards base; involucre 
2*5-3 mm long, l m,u wide. 

Fallavioinia cylindrica (fitmtzia cylindncn Aust Bull. Torr Bot Club, V, 
p. 17). Hawaiian Islands (Hillebrand); Went Maui (Baldwin, 70 in part!). 

P. Baldwin!! (8. Baldmmii Aust. 1. o. vi, p. 303) West Maui (Baldwin, 70 in 
part). 

Trans. Oonn. Acad., Vot, VIII. 


35 


Deo, 1891. 
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Symphyogyna serai-in volucrata Aunt. 1 . c. v, p. is. Oahu (Mann and 
Brigham); Hawaiiati Islands (Baldwin!). 

Metzgeria dichotoma Noes. Syn. Hep. p. 504. West Maui (Baldwin, 1061). 

Aneura multifida Bum. Syn. Hop. p. 490. Oahu (Mann and Brigham); 
Hawaiian Islands (Ilillebrand). * ■ 

A, pinnatiflda Nees, Syn. Hop. p. 495. West Maui (Baldwin,1101). 

A. palmata Bum. Syn. Hep. p 498. Oahu (Mann and Brigham); Hawaiian 
Islands (Hillebrand). 

A. pectinata Aust. Bull. Torr. Hot Club. v, p. 15. Oahu (Mann and Brigham); 
Hawaiian Islands (Hillebrand); West Maui (Baldwin, 71!). 

A. pinguis Bum. Syn. Hep. p. 493. West Maui (Baldwin, U91) 

DeudrocerOS Clintoni Aust. Bull. Torr, Bot. Club, v, p. 14. Hawaiian 
islands (Mann and Brigham). 

Anthoceros Vinoentianus Lehm. et Lindenb. Syn. Hep, p. 587. Kauai 
(Baldwin, 238!). 

A. vesiculosus Aust. Bull. Torr. Bot. Club, v, p. 17. Hawaiian Islands (Ffille* 
brand, Baldwin!). 

Marohantia polymorpha Linn. Syn. Hep. p. 522. Hawaiian Islands (Hille* 
brand). 

M. Creuata Aust. Bull. Torr. Bot. Club, v, p. 14. Hilo (Maun and Brigham 1). 

M. digjuncta Bull. Mem. Amer. Acad. n. ser. iii, p. (>3. Hawaiian Islands (Bald¬ 
win, 90! 145 in part!). 

The male receptacle# agree with Sullivant’s description and figures, 
but the female are not so deeply parted as he represents. 

Several other species of Marohantia^ which were considered new 
and named provisionally by Austin, occur in too small quantity for 
description. 

Fimbriaria inHOYarLS Aust. (Marchantia innovans Aust. Bull. Torr, Bot. Club, 
v, p. 14). Hanalei, Kauai (Maun and Brigham); East Maui (Boldwin, 801). 

Dttmortiera hirsuta Nees, Syn. Hep. p. S4S. Hawaiian Islands (Hillebrand); 
Maui (Mann and Brigham, Baldwin!). 

D. trichooephala Noes, Syo, Hep. p. 545 Hawaiian Islands (Douglas); Oahu 
(Mann and Brigham). / 

D. Nepalensie Noes. Hawaiian Islands (Hillebrand). 

Aitonia oordata (Piagiochatma cordaia Lehm, et Lindonb §yn. Hdp. p. 612). 
Hawaiian Islands (Hillebrand). 
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DESCRIPTION OF FIGURES. 

Platk XXII. 

Porella Jfawamntis^n. sp Fig. 1 Plant y |; fig. 2, branch, ventral view x 12; fig. 3, 
pair of leaves, dorsal view x 12. 

Romania Raldwimi A list. Ms. Figs. 4, 5. Parts of stems, dorsal and ventral views 
x 12. 

Plagiochila graatlima Aust. Ms. Figs G, 7. Ports of stems, dorsal and veutral views 
x 12. 

P. Baldwtnu Aust. Mm. Fig. ft. Stem x \: *figs ft, 10, part8 of sterns, dorsal and 
ventral views x 6. 

P. Kaioni Aust. Mb Figs. 1), 12 Parts of stems, dorsal and ventral views x 0. 

P ; oppotnHJoha Aust Fig. 13. Plant x figs 11, 10, parts of stems, doraul and ven¬ 

tral views x 0; tig. 10, involacral leaf x6, fig 17, perianth x (>. 

Platk XXITT. 

Plagiochila acutiusrvla Aust. Ms. Figs. 1, 2. Ports of stems, dorsal and ventral views 
x 0. • 

Jungcrmannia mtbulata , n. sp Fig. 3. Extremity of fruiting stem with perianth x 6‘, 
fig. 4, involueral leaf x 76 

J. luceiw, n. sp. Fig. 5. Fertile stem x£; fig 6, extremity of same xti; tig 7, ex¬ 
tremity of sterile stem xti; tig 8, leaf expanded xC; fig. ft, mvolucral leaves 
xtf; fig. 10, perianth x fi. 

Nardia exserta , n. sp Fig 11. Extremity of fertile stem, showing perianth x 0. 

Tylimanthw intigrifolius , n. sp. Fig. 12. Extremity of fertile plant, showing involucre 

x 6; figs. 13, 14, parfca of sterile stems, dorsnl and ventral views x G 



XVI# — An Arrangement of thk Gknkra of* Hepatic je. 
By A. W. E\anb. 


Ai the beginning of (lie present century, the writers on Ilepatica* 
included nearly tlie whole of the present order Jungermanniaceie 
under the single genus Jumjirmiumia. The only exception to this 
rule was in the case of Bhusht punilla , which was usually kept as a 
distinct genus ; but even this was reduced to a species of Junyer - 
by Hooker in his “ British Jungermanniem ” finished in 1810. 
The splitting-up of this vast genus Jutt german nia was begun by 
Raddi (182(>), who, in an account of some of the Italian Ilepatica*, 
arranged his species under a dozen or more distinct genera. He was 
quickly followed in tli^s w T ork of division by S. F. Gray (1821) and by 
Dumortier (1822). Each of these three investigators worked inde¬ 
pendently, and, in this way, gave rise to a mass of synonymy which 
has since caused a great deal of confusion. The work of Gray> 
which remained overlooked by botanists for more than forty years, 
has been especially unfortunate in this respect ; and this chiefly on 
account of the generic names which he employed. In nearly every 
case, these were domed from the names of persons, but, instead of 
using the feminine termination, as is usual in such cases, Gray wrote 
his names in the masculine, and published such genera as Bazzanius, 
Kantius, etc. Most recent writers have, nevertheless, adopted these 
names in an emended form, the termination being changed into the 
feminine. 

In the Synopsis Hepatieariirn (1844-47), most of the genera of 
Raddi and Dumortier were acknowledged ; but, in some cases, the 
names adopted for these genera were the later ones of Oorda (1829) 
and of Jfees von Esenbeek (1883-88), so that they ought no longer to 
be retained. Since the publication of this volume, there has been 
no very comprehensive work on descriptive hepaticology. The 
numerous shoiter w'orks on the species of limited regions or of 
special groups, which have appeared from time to time, have, how^ 
ever, contained a number of new genera ; and, since many of these 
papers appeared in local periodicals or in the transactions of scien¬ 
tific societies, they are now difficult of access, 

Taking these facts into consideration, it has been thought well to 
bring together, in an arrangement, the various genera which are 
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acknowledged by moat, recent hepaticologists. tender each genus, 
the place and the date of its original publication have been given, 
together with enough of the synonymy to show the claims of the 
acoepted name for recognition. The names of Gray are in all cases 
given with the feminine termination. 

The arrangement adopted is based on that of Dr. Dnderwood in 
the Sixth Edition of Gray’s Manual. It combines peculiarities of 
both Lindberg’s and Spruce’s arrangements. The tribal names are 
mostly taken from Lindberg. 

In the preparation of this and the preceding paper, my sincere 
thanks are due Prof. I). C. Eaton, who has allowed me the use of 
his library and herbarium, and who has given me much bibliograph¬ 
ical and critical assistance. ^ 

ORDER I. JUNGERMANNIACEA3. 

TRIBE I. FRULEANIEAS. 

1. Frullania R;tddi, Jung. Ktr. in Mom. Modem, xvrii, p. JO (1820); Bum Rev. 
des Genres, p. 12; Hop. Kur p 20: G. 1,. k N. Syn. Hop p. 408; Spruce, Hep. 
Atnaz. et And. In Trans Bot. ttoc Edin. xv, p. 3. 

Jubula Bum. I'onim. bot. p. 112 (1822), in part. 

Jubula, sect Asoolobia Hum. Syll. Juug. p 30. 

Widely distributed ; species about 150. The genus is divided by 
Spruce (IIcp. Arnaz. et And.) into six subgenera :— Ghonanthelia , 
JYachj/colea, Hornotropantha y Meteoriopsis y Thyopsielta and Dias- 
taloba . 

2. Jubula Bum. Comm, but p 1 12 (1822), iu part. 

Jubula, seat. Jubulotypu* Bum. 8yll. Jung. p. 30. 

Jubula 'Burn. Rov. des Genres, p. 12 (1835); Hop. Kur. p 26: Spruce. Hep. Arnaz. 
et And. p. 50. Underwood in Cray's Manual, Ed. vi, p. 708. 

Frullania* ap. G. L. k N. Syn. Hep p. 126. 

Consists of 2 species,—the variable J, Hatckhtsm Dum. of Europe 
and America and J\ piligera (Aust.) of the Pacific, which is perhaps 
a variety of the first. 

B. Lejeunea Lib. in Ann gen. sc. pbys. T. 5, p. 372 (1820): Dum. Comm. bot. p. 
Ill; Hyll. Jung. p. 32; Rev. des Genres, p. 11; Hep, Ear. p. 18: G. L k N. 
Syn. Hop. p. 308. 

As now defined by most- hepaticologists, the genus includes— 
Marcheataia S, F. Qmy, Nat. Arr. Br. PI. i, p. 689 (1821), (Fhragmlooma Dum. 
Ootnm. bot p. U2; ftyll. Jung. p. 36; Rov. dos Genres, p. 13; Hep. Kur. p. 30; G. L, 
A N. Syn. Hop. p. 292); 

Oolura Dum. Rev. des. Genres, p. 12; 

Ompbalanthus Lindenb. k Nees in Syn. Hop. p. 303; 
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Ptychantbua Nees, Hep. Kur. iii, p. 105: 0. L. & N. Syn. Hep. p. 289; 

Tbyaananthua Li rule rib. in Syn. Hep. p. 280; 

Bryopterin Liudeub. L o. p. 284. 

The genus Lejeunea is very widely distributed but is especially 
abundant in tropical regions. As first published by Mademoiselle 
Libert, it contained 2 species,— L. calntrea and L. eerpyUifolia of 
Europe and America ; in its present extended sense it is the largest 
genus of Hepatic**, and contains 300 to 400 species* The genus is 
divided by Spruce (Hep. Amaz. ef And.) into 2 sections and 38 
subgencra, as follows $1. Holostipao, comprising the subgenera 
Stictolejeunea, Neurolejeunea , Peltolcjeunea, Omphalohtjmnea, Archi- 
lejeunea, Ptycholcjunea, Maetigolejennea, Thy*anolejeunea, Dmdrole • 
jeunea, Bryohjeunea, A crolejeunea, Lopholejeunea, Platyltjeunca, 
An oplolejeun ea, Bra chi oleje a nea, ^71 o m afolejeu n ea, l> i era nolejeunea 
and Odontntyeunea. $2. SchizostipaB^ comprising the subgenera 
Prionolejeunea , Crossotoiejeunea, llarpalcjeifnea, Trachylejeunea, 
Drepanohjeunea , Leptohjeunea , Ceratolejeunea, Taxilejeunea, Ma- 
croltjeunea, Otigoniolejeunea , Hygrolejeunea , Euosmolejeunea, Pyc- 
nolejeunea, Potamolejeunea , Cheilolejeunea, Eulejennea, Microle- 
jeunea , Cololejeunea, Diplaxiolfjeunea, and Colurolejennca. 

4. MyriOCOlea Spruce, Hep. Amaz, et And, p. 305 (1884). 

Contains a single species, JV. irrorata Spruce of South America. 

5. Radula Durn. Oomm. bofc. p. 112 (1822), in part. 

Radula, sect Radulotypus Hum. Syll. Jung. p. 38 (1831). 

Radula Dum. Rev. dea Genres, p. 14 (1835); Hop. Eur p 31 (1B74): 0. L. k N. 
Syu. Hep. p. 253. 

Candollea Haddi, Jimp;. Etr. in Meun. Modem xviii, p 24 (1820), in part, not Ota* 
dollea Labil. * 

Martlnallia S. F. Gray, Kat Arr. Br. PI, i, p. 090 (1821), in part. 

A widely diffused genus of about 75 species, the typical one being 
the common Jt. complanata Dum. The genera Radula and Marti - 
nellia , as first proposed by their authors, included the genera Radula, 
Scapania, and Plagiochila, as these are now understood. In his 
Sylioge (pp. 87-43), Dumortier divided his original Radula into 
three sections :— Radulotypus, Scapania and Plagiochila ; these be 
soon elevated into the genera Radula, Scapania and Plagiochila 
with almost their present limitations (Rev. des Genres, p. 14). If 
we supersede any of Dumortier’s names by the older MartineUia of 
Gray, it should be Radula , since the first of Gray’s species of Mar- 
tineUia belong to that genus. As, however, Gray’s genus is so 
loosely defined, and Dumortier’s names are in so universal use, it is 
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best to retain the latter, in accordance with the views of most 
authors. (See Carrington, Brit Hep. p. 52.) 

5- Porella Dill. Hiat. Muac. p. 459 (1141): Lindb. in Aot Boo, 8c. Fenn. ix, pp. 
829-345 (1869). 

Mftdotheca Dum. Comm. bot. p 111 (1822); Syll, Jung, p, HO; Rev. dea Genres, 
p. U: G. L k S. Syn. TIep. p. 262. 

Oavendishia 8. F. Gray, Nat. Arr. Hr. PI. i, p. 689, not. Oavendiahia Lindl 
Bellinoinia and Antoiria Raddi, Jupg. Ktr. in Mem. Moden. xviii, pp. 18, <9. 

A widely distributed genu8 of 75-100 species. The original 
species is P. porella of Linnaeus, which both he and Pillenius placed 
among the Musci; here it remained overlooked, until it was brought 
to light by Lindberg. 

7. Pleurozia Dum. Rev. de« Gonrofl, jf. 15 (1835); Hop. Kur. p. 52. 

RaduUe ftp. Dum Syll Jung. p. 38. 

Phyaiotium Noes, Kur. Leberm. iii, p. 15(1838): G. L. k N. Byn. Hop p 234 : 
Jack, Hedwigla, xxv, p. 49. 

Jack enumerates 10 species in his monograph of the genus ; of 
these one only, P, cochlear if or mi*, occurs in Europe, the others 
being confined to Asia and the Pacific Islands. 

TRIBE II. PTlUDIEAt 

0* Ptilidium Neos, Kur Leberm. i, p. 95 (1833): G. L. & N. Syn. Hep. p. 249. 
Jungermannia, Rect Blepharozia Dum. Syll. Jung. p. 10(1831). 

Blepharozia Dum. Rev. doa Ocnroa, p. 16 (18H5). 

A genus of about H species, the typical P. ciliare Nees being 
widely distributed. 

9. Trichocolea Dutn. Couim. bot p 113 (1822); Syll. Jung. p. 66; Rov. dee 
Genres, p. 20; Hep. Eur p. Ill: G. L & N. Syn. Hep. p. 236 

A small but widely distributed genus of which the type is T. 
tomenteUa Dura. 

The name of the genus was first published by Pumortier in his 
Comraentationes as “ Thricolea which spelling he retained in his 
Sylloge. Nees von Esenbeck corrected the spelling to <k Trichocolea ” 
(Eur. Leberm. iii, p. 105); but Dumortier, objecting to the sound of 
this name, shortened it into “ Tricholea ” both in his Revision des 
Genres and in his Hepatic® Europe. As, however, the name “ Tri¬ 
chocolea ” is preserved by most authors, it has been retained here. 

10. Leiomitra Lindb. in Act. Boc. Sc. Fonn. x, 616 (1815). 

Lindberg gives 2 species,*— X. tomentom of tropical America and 
X. capillata of the Philippine Islands ; several additional species are 
described by Spruce. 



266 A. Wl Evans—Arrangement of Genera of Hepaticm. 

IX. Chsetocolea Sprucw, Hep Amaz ct And p H46 (1885) 

Contains a single South American species. 

12. Lepidolasna Dmn Itcv des Genres, p 11 (lsr>) Bpruce, Hep Amaz et 
And p. ‘-MG 

Polyotu* (iottsehe in 0 L Af N Syn Hop p 11 (1845) 

A beautiful genus of the Southern Hemisphere ; species 10-15, 
among wluoh may he mentioned L). Menziesi /, Jv. rfcrvif/eva and 
L. palpi hrifoUa, the oiiginal species. 

18. Herberta S F (hay, Nat Arr Hr 1*1 i, p 705(1821) Spruoe, Hep Amaz 
et And p 340 Ihulorw in Giay’s Manual Kd vt p 700 
Schism a J)um Oomm hot p 114 (1822) Syll Jung p 70, Rev dos Genres, p 
23, Hep 10ur p 123 

Sendtnera Nees m (1 LAN S>n Hep p 238(}84'»). 

Widely distributed; species 10™15; the genus is represented m 
both Europe and Ameiiea by //. adunrn Gray. 

14. Lepicolea Dmn Rov de« Gtnrob p 20 (18(5) Lmdb m Act. 8oc. So 
Fenn x p 610 

Leperoma Mitt in Hook f Handb N Z FI pp 751, 754 (1807) 

Mostly in the Southern Hemisphere ; species 3,— L. scolopendra 
Hum., L. oohroleuca Lindb. and prutnona Spruce. 

15. Mastigophora Noon, Rur liberal in, p 95 (1841/ Mitt in Hook f 
Handb N Z M p 751 

Sendtnera. sect Mastigophora ULAN Ryu Hep. 241 

Species 10-15, scattered ; M, Wooden is tlie only European species. 

16. Isotachis Mitt in Hook f Iiaudb N Z FI p 526 (1867) Spruce, Hop 
Amaz et And. p 337 

Species 10-15, mostly in the Southern Hemisphere, 

TRIBE Til LEPIDOZIEAD. 

17. Lembidium Mitt m Hook l. Handb N Z FI p 754 (1867) 

A small genus confined to tin* islands of the South Seas ; 3 species 
are known,— L. nutans Mitt of New Zealand, L. ventromm Mitt, 
of Kerguelen Land, and h, dendroides Carrington & Pearson of 
New South Wales. 

18. Mytilopsis Spruco, “On Oephalo/da ” (1882), Hep. Amaz et And. p 387. 
Contains one South American species. 

19 Micropterygium Liudenb in U L A N. 8yn Hep. p. 233 ( 1846 ). 

Species 5-10, mostly in tropical America. 
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20. Bazzania 8 F. Gray, Nat Arr. Br. FI. i, p.*704 (1821)* Spruce, Hop. Amaz 
et And. p. 366: TTudorw Cat. Hep p. 82 

Pleuroschtsma, sect. Pleuroschismotypus Bum Syll Jung p 70 (1831). 
Pleuroschliima Dum. Uev, don Genres, p. 10 (1835), Hop. Kur. 102 
Harpatium, sect. Mastigobryum Ngor, Hep. Kur ill, p. 43 
Mastigobryum Noes in G L AN. 8yn. Hep p 214 

Species 100-125, especially numerous in tropical regions ; the com¬ 
monest northern species is B. trilobata 8. F. Gray. 

21. Spruoella Steph m Etigler’a But Jahrb. viii, p 92 (1887), Hedwigu, xxx, p. 
216. 

Species 1, S. Hvcoida (Lepidozia svveida Mitt.) of western Africa. 

22. Lepidozia l)um Rev do* Genres, p. 19(1815), Hep Kur p. 109 OLA 
N. Syu Hop p 200 

Plauroschisma, r*ect. Lepidozia Hum By 11 .lung p. 09 
Herpetlum, woct Lepidozia Nous, Hep. Kur. in, p. U 

Species 60-75, most abundant in tropical regions ; the typical L . 
reptans Dum. is the most frequent northern species. 

28. Arachniopsls ftpruoe, “On Cephalozut”(1882), Hep Amaz el Ami p 364 
Contains 3 South American species. 

24. Cephalozia Dum Uev. doR Genres, p 19(1815), Hep Kur p 87 Spruce, 
“ On Oophalozia ”, Hop. Amaz et Aud p 188 

Jungermannia, nect Oephalozia Dum Syll Jung p. 60 
Jungermanniee sp G. L. & N Syti Hep p 141 
Zoopsia Hook, f & Ta>l Crypt Ant p. 55 (1845) 

Trigonanthus Spruce, Tram* Bot. Soc Kdin i:i, p 207 (I860) 

A widely distributed genus of 40-50 species ; it may he divided 
into the following subgenera (most which were first proposed by I)r. 
Spruce):— Protocephalozia , lfaropaiella, Zoopsia, Alobidla , Pace- 
phalozia , CepfudozieUa and Prionolobua. 

25. Herpooladium Mitt, in Jour. Liun Soe xv, p 69 (1877) 

A Rmall genus of the South Pacific. 

26. Odontosohisma Dum. Rev des Genres, p. 19 (1835). 

Plaurosohisma, sect. Odontoschisma Dum. Syll. Jung p. 68. 

Sphagnoeoatis Neos m G. h A N. Syn. Hep. p. 148 (1845) 

Cephalozia, sect Odontoschisma Spruce, “On Cephalozia ” 

Species 10-15, scattered ; the typical O. Sphagin occurs m both 
Europe and America. 

27. Hygrobiella Spruce, “On Cephalozia” (1882). 

Species 8,— If, taxi folia, M> myriocarpa and 11, Nevieensis, all of 
northern region^ 

Toans. Conn. A(Ud., You, V1IL 36 Jan., 1892. 
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28. Pigafettoa Mass ill Nuovo Gior. Bot Ltnl >vn, p 237 (1885). 

Consists of a single Patagonian species, P. crenulata. 

29. Pleuroclada Spruce, u Ou Cephaloam ” 

Species 2,— P. albescent and P Island tea of Arctic regions. 

80. Allthelia l)mn Itev doa Genre*, p is (1835), Hep Bur p. 97* Spruce, 
“ On Cephalozia ” 

Jungermannia, soot Anthelia Dum Syll Jung p (>3. 

Contains 4 species, mostly of northern regions ; A . julacea Dura, 
is the typical species, 

81 Blepharostoma Dmn Llev d<s Genre* p 18 (1835), Hep Bur p 94* 
Spruce u On Ccphaloem Undr i v\ Oat Hop p 80 

Jungermannia, Mott Blepharontoma Durn Syll. dung p 18. 

JungermannieB sp (1 LAN Syn Hop p 144. 

Obtttopxis Mitt Jour Lmn Soc. vni, p 51 (1804). 

Contains 2 npeciee,—the widely distributed B . trichophyllum 
Dum. and B. pabnatmn Lindb. of Australia and New Zealand. 

83. Chandonanthus Mitt in Hook f Handb N Z FI p 753 (1867) Lindb 
m Act StK Sc Fenn x, p 517 (1875) 

Anthelia Dum m part 

Includes (\ setifornus Lindb. of northern regions, C. squarrosa of 
New Zealand, and a few other species. 

88. Adelanthus Mitt m Jour Linn Soc vii, p 243 (1861). Dum Hep Bur. 
p 46 

The original species of Mitten were A , falcatm , A . Mngellanicus, 
A. Lindheryianm and A. deeipirns. Since his publication of the 
genus a few other species have been added. The genus is mostly 
tropical, but A. decipteus occurs in Ireland. 

84. Anomoclada Spruce, Jour of Bot xiv{l876), Hop. Amaz et And p 407. 
Species 1,-4. mucosa of South America. 

TRIBE IV. SACCOGYNE^, 

85. Kaatia a F. Uiay, Nat Arr Br. PI. i,p. 706(1821); Underw in Oray’sMan¬ 
ual, Kd. vi, p. 713 

Oincinnulus Dum Comm bot p 113 (1822), By 11 Jung. p. 72; Rev dee Genre*, 
p 21; Hep Kur p 115 

CalypogaU (sect B) Raddi, Jtmg Ktr. in Mem. Mod. xvlli, p. 44* G, L A N. Syn. 
Hep. p. 198. 

Species 10-15, scattered; the typical K. Trichomanis occurring 
in both Europe and America. 
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B6. SacCOgyna Dum. Oorom. but. p. 113 (1822); rtvll Jung p. 74; Rev. dc» 
Genres, p. 21; Hep. Kur, 117: G. L A X. 8yn, Hop. pJ94 
Sykoraa Cord a in Opiz. Naturl. p 052 (1829) 

Species 3,— 8. vitieulosa Dum. of Europe, 8. australis Mitt, of the 
South Pacific, and S.jugata Mitt, of Samoa. 

87. Oeocalyx Ncob, Bur. Leborrn i, p 97 (18*43) * Dum Rev de« Genres, p. 22 ; 
Hep Kur. p. 118: G L AN. Syn. Hep p 4ft* 

Contains the common G . graveolcm Nees and a doubtful West 
Indian species. The genus is included by Carrington and Lindborg 
under Saeoogyna. 


TRIBE V. JUNGERMANNIEAS. 

38. Scapania Dum. Rev. dew Genres, p 14 (1835); Hep Bur. p. 33: (3. L k N 
Nyn. Hep p. 51. 

Radula, sent Scapania Dum. Syll Jung. p. 38 
Oandollea Rnddi, in part. 

JMfartinellia S. F. Gray, in part; Lindb, in Acta Soc Fenu x, p 518 
Species 30-40, most numerous in northern regions ; 8. undulata 
and 8. nentorosa are common and typical species. 

89. Sohistocalyx hindb in Jour. Linn Hoc. xiii, p 185 (1872), Acta Soc Sc 
Fenn. x, p. 519. 

Blepharidophyllum Angstr. in Ofv. Vel.-Akad. Fork, xxx, p. 151 (1873). 

A small subtropical genus proposed for Scapania ehloroleuca , 8. 
densifolia and their near allies. 

40. Diplophyllum Dutu. Rev dos Genres, p. 15 (1835); Hop Kur p. 47: 
Lindb. in Acta Soc. Sc*. Fenn. x, p. 522 : ITndorw. in Gray’s Manual, Kd vi, p. 716. 

J linger mannia, sect Diplophyllum Rum. Syll Jung. p. 44. 

Jungarmaxniiaa sp. G. LAN. Syn. Hep. p. 76. 

Scapanias sp. Mitt, in ifook. f. FI. Tasm. ii, p. 233 

A small genus of which the typical species is D. albicans Dum. 
As defined by Dumortier, the genus includes Jungermannia , sect. 
Sphenolobus Lindb. 

41. Clasmatocolea Spruce, Hep. Amaz. et And. p 440 (1885) 

A South American genus of 2 species. 

49. LophOCOlea Bum. Hev. des Genres, p. 17 (1835); Hop. Kur p. 83: G L. A 
N. Syo. Hep. p. 151, 

Jiwgarmatmia, sect. Lophocolaa Dum. Byll Jung p. 69. 

Species 50-75, especially numerous in tropical regions ; L> bide nr 
tafa and X. heterophylla are typical northern species. 

4& Diploscypfaufi De Not. Mam, Acad. Turin (1874). 

Species 1, ,/>. JSofmensu of Borneo. 
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44. Chilosoyphus Oordain OpiE. Naturl. p. 651 (1829): Dum. Syll. Jung. p. 
67; Rev. dm Genres, p. 19; Hep. Eur. p. 100: G. L. A N. Syn. Hep. p. 171. 

A widely distributed genus of 80-50 species, the typical one being 
C. polyanthos Corda. 

45. Notosoyphus Mitt, iu Seemann, FI. VitiemuH ( 1868 ). 

A small genus of the Southern Hemisphere. 

46. Psiloclada Mitt, in Hook. 1 . FI, Nov. Zel. ii, p. 143 (1853); in Hook. f. 
Handb. N. Z. FI. p. 518. 

Species 1, P. clandeMrna of New Zealand and Tasmania. 

47. Plagiochila Dum. Rev ties Genres, p. 14 (1835); Hep, Eur. p, 42: G. h. A 
N. Syn. Hep. p. 22. 

Radula, sect. Plagiochila Dum. Syll. Jung. p. 42. 

OandoUea Raddi, in part 
Martinellia S. F. Gray, in part. 

Pedinophyllum Liudb. Hot. Not. 1874, p. J55 and in Act. Soc, Sc. Fenn. x, p. 504 
(1875). 

Species 125-150, very numerous in tropical regions ; P, aeplenoide* 
is a common northern species. 

48. Mylia S.F. Gray, Nat. Arr. Br. PI. i, p. 693 (1821): Lindb. in Act. Soc. Sc. 
Fenn. x, p. 525: TJnderw. iu Gray’s Manual, Kd. vi, p. 717. 

Jungermannto sp. G. h. k N. Syn. Hep. p. 82. 

Leptoscyphun Mitt, iu Hook. Jour, of Hot. iii, p. 358 (1851), in part. 

Leioxcyphus Mitt, in Hook. f. FI. N. Zel. ii, p. 134 (1855), in pari,. 

Coleochila Bum. Hep. Eur. p. 105 (1874). 

A small genus of northern regions ; founded upon Jungermannia 
Taylori Hook, and the allied J\ anornala Hook, 

49. Leptoscyphus Mitt, in Hook. Jour, of Hot. iii, p, 358 (1851), in part. 
Leioscyphua Mitt, iu part. 

A small genus occurring in tropical and south temperate regions ; 

L. fragilifolius is one of Mitten’s original species. 

50. Harpanthus Noca, Eur. Leberm. ii, p. 351 (1836): G. X. A I Syn, Hep. 
p. 689: Dum. Hep. Eur. p. 66. 

Fleuranthe Tayl. in Hook, Loud. Jour. Bot. v, p. 282 (1846): Q. L. A N. Syn. Hep. 
p, 689 (1847). 

Species 2,— II, Elotoviamt# Nees and H. scutatus Spruce of 
Europe and America, 

M. Lioohlsena Nees in G. L. A N. Syn. Hep. p. 160 (1846), 

Aploziee sp. Dum. Hep. Kur. p. 58. 

Contains 2 or 3 species, the typical one being L. lanceolata of 
Kurooe and America. 
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52* Symphyomitra Spruce, liep. Amajr,, et Aud p 503 (1885). 

A small South American genus. 

58. Jungermannia (Rupp ) Mich. Nov. (Ion. (1729) G li. A N Ryn. Hep. p. 78. 
p. 13. 

Widely distributed ; species 150-200. Tn its restricted sense, the 
genus may be divided into the following subgotiora :— AplozUt Dura. 
( Jungermannia proper), Lophozia Pum., Ana&trophylhim Spruce, 
Sphenolobus Lindb. and Gymnoeolea Dum. The name “Junger¬ 
mannia” was first proposed by Ruppius, but Lindberg states that 
none of Ruppius' original species are now retained in the genus. 

54. Syzygiella spruce. Jour of Bot. xiv (1876); Hep. Atnaz et And p. 199. 

A genus of tropical America, species 5 or <5. 

55. Temnoma Mitt, in Hook f, Hatidh N. Z FI. p 763 (1867) 

A genus of a few mostly southern species, founded upon Jlinger* 
mannia palchelta and J. <jna*ir{fidn . 

56. Gymnoscyphus Oorda in Sturm, dents krypt faso 25 p. 158- Hum Rev 
den Genres, p. 10; llep Fur. p. 112: G b. A N. ^yn Hep p 191 

Species 1, G. rejnns of Europe. 

TRIBE VI. (XEIjO(' < A UJLiEIAfi. 

57. Bchistochila Hum Rev ties Genres, p. 15(1835) 

Qottschea Nees in G. L AN. Syn Hep p. 13 (1844) 

A beautiful genus, mostly confined to the Southern Hemisphere ; 
species 30—40. 

58. Marstipella. Hum. Comm, hot p. 114 (1822), Rev dew Genres, p 23, Hep 
Eur. p. 125 Spruce, Revue Bryol viii p 89 Uuderw m Gray’s Mrnnnl, Kd vi, 
p 721. 

Sarcoacyphuu Oorda m Gpi/. Nuturl p. 652 (1829). G U AN Sjn Hep )>. 0 
Maraupia Dum. Syll. Jung, p 77. 

N&rdia 6, F. Gray, in part.* 

A small genus of northern regions ; M\ emarginata and J/. spha- 
celata are widely distributed species. 

59. Qouthbya Spruce in Trana. Bot. Soe Kdiu iii, p. 197 (1850; Dum. Ilep. 
Kur. p. 133. 

A northern genus of 3-5 species. 

60. Araellia Lmdb. Kongl. Sveneka Vet-Akad xxiii, No. 5 (1889) 

8pecies 1, A , Fennica of northern regions. 

61. Nardia 8, F. Gray, Nat Arr, Br. PI. i, p. 694 (1821): Spruco, Revue Bryol. 
vlii, p. 89: ITndarw. in Gray’s Manual, Ed. vi, p 721. 



212 A . W. Eoam—Arrangement of Gmera of Hepaticfto. 


Menophylla Bum Oomu. bot. p. 112 (1822); Ryll Jung p. 80; Rev. des Genres, 
p. 24; Hep. Kur. p. 129 

Alicularia Corda in Opiz Naturl. p 052 (1829) Hum Ryll. Jung. p. 79; Hop. 
Kur. p 131. G. L. A N Syu Hop p 10. 

Solenofttonuft Mitt Jour. Linn Soc vui, p 51 

A| 

Jungermanniae sp G L A- N K>n. Hep. et Auotl 
Aploziee ap Dum Hep Kur 

A widely distributed genus of 15-25 species. As restricted by 
Spruce, 1. o., the genus may be divided into the following subgen- 
era :—Eunardia Spruce, Euvalyjr Lindb., Apotomanthus Spruce 
and Chaaeostoma Lindb, 

62. Gymnomitrium Corda m Opu Naturl p. 051 (1820)* G L A N. Syn. 
Hep p. 2 

CeaiaS F Gray, Nat Air Br PI i, p 705 (1821), not Omsia R Br. (1810). 
Acolea Bum Ryll Jung p 76(18.11), Hop Kur p 121. 

Species 10-20, occurring in cold regions ; G . roneinnatum is a 
common Alpine species. 

66. Prasanthus Lindo Kongl Rvennka V^t -Akad xxui, No. 5 (1889). 

Species 1, P. Su^icam of northern Europe and Asia, 

64. Dichiton Mont Syllogo Crypt p 52 (1858) 

Species 1, /> jwrpimHum of Algeria. 

TRIBE VII. ACROBOLBE^. 

65. Lindigina Gott*ihe. Ann d So Nat. 6me »i$ne, T i, p. 1H7 (18G4): Mitt, 
dour Linn. Soc tvi, p 157 

Lindigia Gottsche, Mexik Leverm p 216(1861) non Hampe. 

Gymnanthe Tayl in part Mitt, m Hook f riandb. N Z. FI. p. 519 

Podanthe Tayl in Dnimm Swan River Crypt (1846): G LAN. Syn. Hep. p. 

789, not Podanthes Haw Syn Pi Sum (1812) 

Lethocolea .Mitt in Hook f Httntlb N Z FI p, 753. 

tt species are enumerated by Mitten, the original ones being A. 
Liebmanniana and L . GranaU nt>ti of (xottsehe. 

66. Acrobolbus NwinG L AN Syn Hop p 5(1844). 

Gymnantha Tayl. in part O. L A N Syn Hop p 192: Hum* Hop Kur, p. tl9. 

Species 1, A . Wilmni Neea of Europe and South America. 

67. Tylimanthus Mitt ill Hook f Jiandb N. Z Fj p. 753 (1867). 

Gymnanthe Tayl in Lehm. png pi viii. p. 1 (1H44), not OymnanthM Sw, (1788): 

G. L A N. Syn. Hep. p, 192 

A small tropical or subtropical genus, proposed by Mitten for 
Gymnanthe saecata. 
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38. Balantiopsis Mitt. l. c p. 753. 

Gy mn an the Tayl. in part, 

Mitton gives 2 species,— R. diplophylla and R. erinacea . 

69. Marsupidium Mitt i. o. p. 753. 

Gymnanthe Tayl. in part. 

A small genus of the South Pacific ; the original species are M\ 
Orvilleanum, M. eetufosum and M. Knight'd. 

70. Calypogeia (sect. A) Raddi, Jung. Ktr in Mem. Moden. xviii, p 42 (1820) 
Hum. ltev. dew Genres, p. 21 ; Hep. Bur p. 113. 

GoogylanthuB Nces, Kur. Leberiu ii, p. 405 (1830): G. L AN. Syn Hep p. 190 

A genus of 2-6 species ; the European C. ericetorum and V. flag- 
eldfera are Raddi’s typical species. 

TUI HE VIII. FOBHOM BRONIEA5. 

71. Scalia 8 F Gray, Nat Air Hr PI i, p. 704 (1821) Carringt lint flop p. 1 
Mniop.iin Dum Ootum hot p 114 (1822); Syll. Jung. p. 75; Rov dea Genres, p 

22; Hep. Bur p. 120. 

Haplomitrium Nees, Kur l^lvorrn 1 , p 109(1833) G L AN Syn. Hep p 2 

Species 3,— S. IfooJca'i of Europe, and 2 species of tropical 
America. 

72. Rhopalanthus Ltodb. Mnnip, Muso Sound p. 390 (1874). 

Species 1, R. mnioides of Japan. 

78. Fossombronia Raddi, Jung Etr. tu Mem. Moden. xviii, p. 40(1820)* Hum. 
Rev. des Genres, p 11; Hep Kur pp. 13, 173: (f. L. A $ Syn. Hep p. 407 
Codonia Dum. Ootum. bofc. p 111 (1822), Syll. Jung p 29. 

Species 10-20, scattered ; the typical fr. pnsilla occurs in Europe. 

74. Noteroolada Tayl. Hep. Antarc. in Loud. Jour. Bot. 1844, p. 478. 
Androoryphlft Nees, G. L. A N. Syn. Hep p. 470 (1846). 

A small genus, mostly confined to the Southern Hemisphere. 

76. Petalopbyllum Gottsche in G. L. A N. Syn, Hep. p. 472 (1840). 

Codonia Dum Hep. Kur. p 16(1874). 

Species 4-8, scattered ; P. Ralfsii occufs in the British Isles. 

76. Calycularia Mitt, in Journ Linn. Soc. v. p. 122 (1861). 

A email tropical genus of South Asia, etc. 

77* Calobryum Nees in Ltndl Introd. Kd, ii, p. 414; 0. LAN Syn. Hop. p. 
6Q7, 

A very doubtful genus containing one species, C\ Blurnii of Java, 
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78. Treubia Gdbol, \un Jard Bot Buiteuyorg i\ (1890) 

A small Javanese genus 

79 Podomitrium Mit( in Hook t FI Nov /ol u p 164 (1853), in Handb 
Z FI p N 5U 

Species 1, P PhylhtnthuH of Tasmania and New Zealand. 

80 Pallavicima S F Gm> Nat Arr Br FI i p 775 (1821) Lmdb In Act 
Sop Be Feim x, p 54ft ITwbrvv m Gray s Maunal l<d vi p 721 

Dileena Dum (mum bot p 111 (1822) Rev des Genres p 25, Hep Fur p 136 
Diplomitrium Torda in Opiy Natml p 65' (182ft) 

Diplolasna Hum bvll Tung p 82(1KU) 

Oordm Nogs in Bot Zeit 1811 p JOl 

Blyttia Juidl Gen F) p 11 >0 (1840) G L b V Sytt Hep p 474 
Steetfcia Lehm FI PreiHM n p 12ft(l84<>) 

Morokia Oottflcho in H ib< nb llep 1 ur I \hh n 21)5 

Mittenia Gottflcho m Ann des'•m Nut 6me soru T i p 177 (186 J) 

Species 10-15, scattered , the oiiginal P LytlW is common and 
widely distillmted 

81 Hymenophyton Hutu Rev des Genres p 25(18 15) 

Urabraculura Gottschf! jn Mold k Sohlcct Bot Zoit 1861, pp 1-1, Ann den St 
Nat 5trie wio, T i, p 180 (1864) 

Species d,~~/Z fluhellatom I)urn and II feptopodon (Taj I.) of New 
Zealand, and If MillUri (Gottsdie) of Australia 

82 Symphyogyna Mont & Neon III Ann tits Sc Nat 2rao sorio, 1 v p 66 
(1886) G 1 A N Hyn Hep p 470 

Species 20-30 ; mostly in the Southern Hemisphere. 

88. Pellia Ruddi, lung Fti in Mem Modem xvin p 45 (1820) Dum Rev des 
Genres p 27 Hep Fur p 114 G L A N Sjn Hep p 488 
Scopulina Hum Gomui bot p 1)6, Bvll Jung p 87 

Species 3-5, scattered ; P tpipfiylla, the original species, is widely 
distributed 

84. Blasia Mich Nov Gem p u (1726) G LAN Syn. Hep p. 401 Dum 
Hep Eur, p. 134 

Species ], P.pusilla Linn, of northern regions. 

TRIBE IX. MONOCLES. 

85. Monoolea Hook Muse Exot t 174 (1820) G, L A N ftyn Hep p 508 

Species 2,— M. Pbrsteri Hook, of New Zealand and Af. GoUschei 
Lindb, of South America. 



A . W. JFhann—Arrangement of Genera of Hepatic#. 275 


TRIBE X. METZGEKIEjE. 

86* Metzgeria Raddi, Jung Ktr iu Mem. Modem xviii, p 45 (1820): Bum Rov. 
de« Genres, p. 26; Hep Kiir. p 138: (X LAN Syu Flop p 501. 

Fasoiola Dum. Comm. hot. p. 114. 

Bchinogyna Dum. Anal. fam. p 60; Syll. Jung p 83. 

Lindborg enumerates 11 species in his monograph of the genus; 
the original M. furcatn and 3f, . pubeecens are common in Europe. 

TRIBE XI. ANEITREA5. 

87. Aneura Dum Comm. l)ot. p. 116 (1822), Syll Jung, p 85; Rev, dos Genre#, 
p 20; Hop Kur. p 140: <». L. & N Syn. flop p 493, 

Rcemeria Raddi, Jung. Ktr, in Mum Mod. xviii, p, 46, not Rcemeria Medik. 
Riooardia S, F dray, Nat Arr Hr PI i, p 683 (1821), not Richardia Kuntlj 
in Mem Mus Paris, iv, p 130 (1818). 

Sarcomitrium Oorda in Sturm Deutschl Kl. 2 fasc* 26 and 27, p. 119. 

The genus includes the" follow ing,— 

Aorostolia Dum Rev dos Genres, p, 26 (Pueudoneura Gottsehe, Mexik. Leverm ). 

A widely distributed genus of 20-30 species, the typical A. pin gain 
occurring in Europe and America. 

ORDER II. ANTHOCEROTACEJE. 

88. Dendroceros Noes in d. L. & N. Syn. Hup p. 579 (1846) 

Species 10-15, mostly tropical. 

89. Anthoceros Mich. Nov Gen. p. 11 (1729)* 6. LAN Syu. Hep. p 682. 
Species 20-80, most numerous in tropical regions; A. Irpvis and 

A , punctate8 are the commonest northern species. 

90. Notothylas SulHv. Mem Am Acad. 11 «or. iii, p 66 (1846): Dum Hep 
Kur. p. 161. 

Oarpolipum Nees In G. L. A N Syn Hep, p. 591. 

Ohamaacaros Mildo in Nov. Act N. C, (1856). 

A small genus of Europe and North America ; A r . orbicular*'# 
Sulliy. is an original species. 

ORDER III. MARCHANTIACEJE. 

TRIBE I. M ARCH ANTI EM. 

91. Marohantia Merchant. f. in Act Gall. (1713): G. L, A N. Syn Hop, p 621 , 
Dum. Hep. Kur. p. IfiO, 

Widely distributed; species 25-30 ; M polymorpha L. is the 
commonest. 

Trans. Conn. Acad.. Vol. VTI1. 37 Jan. 1892. 
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92. Preissia Oorda in Opiz Naturl p 647 (1820) GLAM Syn Hep p 621. 
Ohomiocarpon Oorda, 1 c p 647 

A small genus, mostly found in northern regions ; P, eommutata 
Nees is the most widely distributed species 

98 Flinbriaria Noes, FTor phya Berol p 44 (1820) G L AN. Syn Hep p 
656 

Hypenantron Oorda in Oplz Naturl p 648 (1829) 

Species 25-80, scattered ; F. ttnella is a common American species. 

94. Conocephalus Nocker, Klern Bot lit, p *44 (i790) I)nm Hop Kur p 
154. 

Ftgatella Uaddi m Opu*c at lent d Bot n p 166(1818) G L AN Syn Uep p. 
646 

Hapatica Mich Nov Gen (non Dill ) 

Contains 2 species,—the cosmopolitan C. conictis Duni. and C, 
Japan tone (steph ). 

95 Sandea Lmdb Acta boo pro F et FI Fonn T n, N 5, p 3 (1884) 

Species 1, aS. mpradecomposita Litidb. of Japan and India 

96. Sauteria Nees Kui Leherin iv, p H9 (1868) G L A N Syn Hep p 
541 Liudb Acta Soc pro F ot FI Fonn T li N *, p 7 

Contains the typical S. alpina Noes and a few doubtful species. 

97. Feltolepis Lindb Bot Notia 1877, p 76, Acta Soo. pro F et FI Fenn T 
n, N .1, p l 

Species 1, P gran (its of Northern Europe. 

98 Clevea Lindb Not Soc pro F et FI Fenn ix, p 289 (1868), Acta Soc pro 
F et H Fenn T n N * p 10 Durn Hep Kur p 149 
Exormotheca Mitt in (J Godinwii’s Nat Hist. Azores, p 325 (1870) 

A Rmall genus ot which the typical species is G. hyalinp of Europe 
and Greenland. 

99. Athalamia Falconer m Trans Linn Soc rx, P 3, p 397 (1851) 

Species 1, A pinguut, 

100 Gkrimaldia Raddi in Opuac scient d Bot li, p, 356 (1818)* G L. A N. Syn 
Hep p 549 Dam Hop Eur. p 156 

Duvalia Nee« lu Mag d nat fr zu Berl p. 271 (1817) G L. A N Syn Hep. p. 
553, notDuvalia Haw. Syn PI Succ. 414^1812), 

A small genus of Europe and America; the best known species 
are G. barbifrons and G. rupestris. The old genera Grimaldia and 
Dutmlia are here united in accordance with the views of Lindberg, 
Underwood and others. (See Bot. Gazette, xiv, p. i»7.) 
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101. Cryptomitrium Au«t. in Underw. Cat. Hep. p. 30 (1884). 

Species 1, C. temrum of Mexico and California. 

102. Asterella Boauv. in Bncycl, raeth. suppl. i, p. 602 (1810): T)um. Hep. Kur. 
p. 164; Underw. Cat Hep p. 37. 

Hebouli* Raddi in Opusc. aoient. d. Bot. ii, p. 66 (1818): G L. A N. Syn. Hep. p. 
647 

A small genus of which the typical species is A. herninphcerica of 
Europe and North America. 

108. Askepas Griff. Notultr, p. 341 (1849): Mitt. Jour. Linn. Hoc. v, p. 127 
Species 1, A. hrevipes of India. 

104. Dumortiera Nees in Nov. Act. Acad Cm. Leop. xii, l\ 1, p. 410 (1823): 
G. L. A N, Syn Hep. p. 642. 

Species 5-10, scattered ; the typical D. hirsuta is found in both 
Europe and America. 

105. Rhacotheca Hisehoff in lloehst. A 8oub FI. Azor p. 12, t. 14 (1846): G. 
L. A N. Syu. Hep. p 673. 

Species 1, It. Azorim . 

TRIBE II. LUNULARIEiE. 

100. Lunularia Mich Nov Gen. p. 4 (1729): G. LAN. 8yn Hep. p 610 

Species 1, the common L. vulgaru. 

107. AitOIlia Forster, Chur. gen. pi. p. 147, u. 74 (1776): Lindb. in Act Soc. 8c- 
Fonn. x 

Otiona Corda in Opiz Naturl. i, p. 648 (1829). Hum. Hep. Kur p 148. 
PUgiochanma Lehtn. et Ltudeub. in Lehra. Fug. pi. iv, p. 13: G. LAN. Syn. 
Hep. p. 611. 

Species 15-20, mostly in warm regions. 

TRIBE III. TARGIONIEJE. 

108. Targionia Mich. Nov. Gen. p 3 (1729): G. L. A N. Syn. Hop. p 574. 

A small genus, most frequent in warm countries ; the original T. 
hypophylla occurs in Europe and America. 

109. Oyathoditmi Kunzo in Lehm. Pug. pi vi, p. 17 (1834): G. L. k N Syn. 
Hop. p. 677. 

Synhymenium Griff, NotuJie, p. 344(M&49): Mitt in Jour. Linn Soc. v, p 124. 
(See Stophani in Hodwigia, xxvii, p. 260.) 

Mouoaelet&ium Griff. 1. e. p. 341: Mitt Up, 127. 

Species 1, the tropical €l oavemomm. 
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ORDER IV. RICCI ACEJE. 

TRIBE I. RICCIE^E. 

110. Boschia Mont. Ann des Sc. Nat. 4me a^rie, T v, p, 351 (1850), 

Species 1, B Weddell H of Brazil. 

111. Riooia Mich. Nov Gen p. 107 (1720)* G L. A N. Syt*. Hep. p. 508. 

Widely distributed ; species 50-00. The genus may lx* divided 
into tlie subgenera IJehenodes, S/wngodes, Rie della and Riacioear - 
pas, the last two of which are considered distinct genera by Dinner- 
tier and others. 

112. Tossellina Dnm Comm hot p 78 (1822); Hop. Ktir. p. 164. 

Oxymitra Bisoli m Lmdcnh. Syn Hop Fur. p. 124 (1829)* G L. A N. Byu. Hep 

p. 507 

Rupinia Oorda in Opiz Naturl p 050 (1820), 

Pycno*cenus Lmdb m Ofv. Vot-AUad Fbrh xix, p 000 (1802). 

Species 1, T. pgramidata of Europe, etc. 

118. Corsinia Raddi ill Opufio. sclent, d. Dot (1818). G. L. A. N. ttyn Hep p. 
500 

Specie's 1, C, marehanthides of Europe. 

114. Myriorrhynchus Lindb Acta So<\ pro F ot FI. Fonn. T ii, N. 5, p. 7 
(1884) 

Species 1, M. fimbrlatns Lindt). (Rieda Jhnbriata Nees) of South 
America. 

TRIBE II. SPHJSROCARPE^E. 

115. Riella Mont. Kylloffo Crypt p. 04 (1850): [)mn. Hep Kur, p. 100. 

Duri»a Dory A Mont Comptu. rendu des fauces do 1’Aoad. des Sciences (1843) : 

G. L. A N. 8yn Hop p. 603. 

A small genus of Europe and Northern Africa. 

116. Sphserocarpus Mich. Nov. Gen. p. 4 (1720): G,U N. Syn. Hep p. 504. 

A small genus of Europe and N orth America ; 8. terrestris is the 
most widely distributed species. 

117. Thallocarpus Lindt*, in Bull Torr Bot. Club, vi, p. 21 (1875): Uuderw 
Cat. Hep. p. 29 

Oryptoomrpua Auat, in Proc Phil. Arad. Doc 1809, p. 231. 

Species 1, 7! Cnrtisii Aust. of the Southern United States. 
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Acolm . 

Acrobolbua . 
Acrostolia .. ... _ 

Adolanthus . _ . 

Aitouiu . 

Alim hria . 

Androcryphia _ . .. 

Anotira . 

Auomoelada. 

Anthelia . 

AathoiwoH . 

Antinria _ 

Aplozia . 

ArachnioprtiH _ 

Arnollia. 

Askepas. .. 

Aaterella 

AthalniniH .... . 

BalantiopaiM 

Baz'/ania ... 

Belli nr inia . 

BltiHifl . 

Blepha ; idoph yUum __ 
BlapharoHtonm .. . 
Blepharozia .... 

Blyttia . 

Boaohitt. 

Bryojfteris ......... 

Calobryum. 

Galyeularia. 

Oalypogeia... 

Calypogeia . 

Condollea . 

Carpoh'pum . 

Cavendishia . 

Oephalozia. 

Cesia . 

Chitttocolaa. 

Chntopsis .... .. . 

Chammcerns . 

Chaiidonantbus. 

Chiloacyphus. 

Chomiocarpon ...... 

Cincinnulus . 

Claamatocolea ...... 

Olevea. 

Codonia . 

Coleochila . 

Cohtra . 

ConooephaiuH. 


Synonyms in Italics. 

No. 

. (12 Cordoaa . 

60 (tormina 

. 87 ' Oryptocarpus _ 

- 33 Oryptomitrium . 

. 107 Oyatliodium. .* 

. 01 

.. 74 Detulroeeroa . . 

.87 Dieliiton_ 

. 34 JHlcena _ 

. 30 Viplolatna. ... 

80 Dipbmitrmm _ 

. G Diplophyllum - 

_... 63, 01 DiploneyphuR_ 

_ 22 Pumortiora . 

.. . 00 JHtncsa . 

. 103 Dm alia . . .. 

. 102 t 

. 99 Erhinogyna _ 

| Exo?ntotheca .. 

. 08 

. 20 Fasnola .... 

. 0 Fry a tel la .. 

... 84 Fiiubrmria 

. 39 KoBRntnbroma 

. .. 31 Frullunia. 

. 8 

. 80 t (tooonlyx. 

. 110 i Goitgylunthus _ 

. 3 , Gotlschea .. . . 

I Grimuldm___ 

. 77 1 Gymmmthr 

... 7G 1 Gymnorolm .. 

. 70 (lymnomitrinm 

. 30 OynmoHcyplms . 

_ 6, 38, 47 ' 

. 90 Hupfamitrium 

. . G I Harp/iuthuH 


24 1 

llepatica. . _ ... 

. 62 

Herberts. 

11 

Herpetium _ 

.. 3i 

Herpoclauium 

.. 90 

Hygrobioila... 

.. 32; 

liymenophyton 

.. 44 1 

. 92 

Hypenantron . 

.. 35 

... 41 

1 Iflotaehia .... 

98 

Jubula.... .. 

73, 75 

Jubula . 

.... 48 

.. 3 

Jungermannia _ 

.. 94 

Kautlft. 


No. 

80 

113 

117 

101 

100 


88 

04 

80 

80 

80 

40 

43 

104 

116 

100 

86 

98 


.80 

. 94 

. 93 

. 73 

. 1 

.. 37 

.70 

. f>7 

. 100 

05, 00, 07, 08, 09 

. 53 

.. . 02 

... _ 5G 


71 
50 
. 94 

13 

20 , 22 

.. 25 

27 
81 
. 93 

. 16 

.. 2 

1 

. 53 

.. 36 
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Leiomifcra. 

No. 

. 10 

Letjscyphua . . 

.... 48, 49 

Lojeunoa.. 

. 3 

Lembulmm. 

17 

Lqperoma ... 

14 

Lepicolea . . ... 

. 14 

Lepidolwna . 

12 1 

lA’ipidozia .. 

. 22 1 

LeptoBCvphue .. . 

. <9; 

Ijeptoscyphus ... 

. .. 48 1 

Ldhnwlra 

65 

lAmhgia . 

. 66 

Lindiffinu . 

. 65 

Lioeblwna 

61 

Lophooolea . . . , . 

. 42 

Lmiularia 

106 

Madotheui . 

.. . 6 

Marchaiitm 

91 

Mar oh emu w 

.. .. 3 

Mamipelln 

58 

Mcnsvpia . 

58 

Marmipidium 

69 

Mm tmetlia . _ _ 

. 5, 38, 47 

Maatigoh yum 

20 

M astjgopboru 

15 

Mem] hylla 

61 

Metzgerm . ... 

86 

Mtoropterygmin 

19 

Mittenm . 

80 

Mntopsw 

71 

Monooloa 

85 

Motiosdemum 

109 

Mm <hta ... 

.. 80 

Mvha . 

... . 48 

Mynocoloa ... 

4 

Mvnurrbyncbuh . .. 

. 114 

MytilopajH .. .. _ 

.. 18 

Narrim. . 

.... 61 

Nardui 

. 58 

Noteroclada .... 

74 

NotoscyphuH .... 

16 

Nototbylas. 

90 

OdontoBolnsum 

.... 20 

Omphalanthw . 

3 

Otuma . 

107 

Oorymttna . .. _ 

-- - 112 

PaUavieiuia. 

.... 80 

Pedmophyllum .. . 

... 47 

Pel ha. 

. 83 

Pelfcolepifl. 

.. . 97 

Petalophyllum.. 

. 75 

Phragmicoma ..... 

. 3 

Phymohum .. 

. .. „ 7 

Pigafettoa. 

. 28 

Ptagiochasma . 

.107 

Plagiochila. 


Pleurmthe .. 

. 60 

PlftiirnrlAdfl . __ . _. 

_ 2ft 


No 

Pleurusrhtsma . 20, 22 

Pleurozia. 7 

Podanihe . 65 

Podoniitrwm. 79 

PolyotuA ]2 

Porella. 6 

PraftantluiH ..... 63 

Preiswu .... 92 

Pset/doneuut . . 87 

Pniloclada. 46 

Ptilldium. 8 

Ptychanthus ... 3 

Pymoswius ... 112 

Hadula .. . . ..5 

Radnla .5, 38, 47 

Rohoulia . .. 102 

Rh&mtheua 105 

Rhopalnuihus ... 72 

Rtcutrdta . _ .. ... 87 

Ruvia . . Ill 

Riella .. 115 

Rmneria .,. 87 

Rupinut . 112 

Sacoogyna. 36 

Sandea. 96 

Sarromttnum . 87 

Sarcosryphus 68 

Sangria. 96 

tadia. .. _ 71 

iScapama .. . 38 

Rchusma . .13 

bohiatocalyx .39 

Scliiatoohiltt. 67 

Scopulina . 81 

Sendtnora .13, 16 

Solmostoma . fil 

Southbya. 69 

fcphaurocarpu* .116 

Sphagmecetis . 26 

8prucella. 21 

Sledzia . 80 

Sykorea ... .. 36 

Bympbyogyqa. 82 

Syraphyowitra. 62 

flynhymenmm .109 

Syzygtella.. 54 

Targionia. 108 

Tfranoma. 66 

Teflaeliua. 112 

Ti*allocarpus. 117 

Thysivnanthus . 3 

Treubia.1- 78 

Trichooolea. 9 

'Mgomnihus .*_ 24 
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XVII. —On the Ferments contained in the Jure of the 
Pineapple (Ananassa mtimi), together with some Obser¬ 
vations on the Composition and Proteolytic action of 
the Juice. JBy B. II. Chittenden, assisted by E. P. Johlin 
and F. S. Mkara. 

Some time ago the writer’s attention was called to the fact that 
Serior V r . Maream>, # of Venezuela, had discovered the existence of 
a proteid-digesting principle in plants of the order Brouieliaceo), of 
which the piueapple is a well known representative, and that the 
juice of the latter fruit was being made use of as a digestive agent 
in the preparation of pro-digested foods.f So far as the writer is 
aware, there is no scientific record of this discovery other than in a 
short note contained in a recent number of a pharmaceutical journal,! 
in which attention is simply called to Marcano’s discovery and the 
name “ bromdln '* suggested as an appropriate title for the hypotheti¬ 
cal ferraent.g Apparently, no study has been made of the nature of 
the ferment presumably present in the juice, its mode of action, or 
the character of the products resulting from such action. 

From a physiological standpoint the discovery of any ferment, 
cither in the vegetable or animal kingdom, is a matter of consider¬ 
able importance, especially so in the plant kingdom, since the feeling 
is widely gaining ground that proteid-splitting ferments must play 
an important part in rendering the food material of plants available. 
As in the animal kingdom, proteid food to be available for the 
needs of the plant must be transformed into soluble forms fitted for 
absorption and circulation. Hitherto, the best known illustration of 
such a vegetable proteolytic ferment has been papain, present in the 
juice of the p&paw plant, but in the discovery of the proteolytic 
action of pineapple juice we have what promises to be an equally 
prominent illustration and one, moreover, which constitutes an addi- 

* Recently docealkxL f By the Mosquera-Julia Food Ho. 

t Bulletin of Pharmacy, voL v, p. 77, 1891. 

§ Since tho above waA written the writer’s attention has been called to the follow- 
ing reference contained in tho Botamsches Centmlblatt, No. 44, 1891: K Kisser, 
Note sar lea ferments de L’ananas, Annales do ^Institute Pasteur, 1891, No. 7.” 
To how great an extent this communication treats of tho work about to be described 
the writer has at present no moans of judging, as the above periodical is not at hand. 
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tional reason for believing in the probable wide-spread distribution 
of proteid-digesting principles throughout the vegetable kingdom. 

The proteid-digesting power* of fresh pineapple juice is something 
quite remarkable in its intensity ; it is moreover a constant feature 
and one which admits of easy demonstration. During the past few 
months great numbers of ripe pineapples have been examined in the 
writer’s laboratory and in no instance has the juice failed to show 
marked proteolytic power, as evidenced by its ready solvent action 
on blood fibrin and other forms of proteid matter. 

In addition to this proteid-digesting power, we have discovered 
that the juice also possesses m a remarkable degree the power of curd¬ 
ling or clotting milk. Neutralized pineapple juice added to milk 
warmed at 40° C., quickly brings about a separation of the casein, in 
the form of a thick clot or curd, the action being apparently exactly 
analogous to that of the rennet-ferment or rennin. Boiling the neu¬ 
tralized juice prior to its addition to the milk prevents this separation 
of a dot, and lienee the action in question must be due to the pres¬ 
ence of a rennet-like ferment. This feiment, indeed, we have been 
able to separate from the juice, together with the proteolytic fer¬ 
ment, by saturation of the fluid with ammonium sulphate and with 
this preparation we have substantiated its milk-curdling properties. 

General character of pineapple juice. 

As is well known, the pineapple is an exceedingly juicy fruit, an 
average sized one of 1100 grams yielding, after chopping the tissue 
and subjecting it to sufficient pressure, 000-800 cubic centimeters, 
or considerably more than half its weight, of juice. As it flows 
from the press the fluid has a somewhat turbid appearance, not 
easily removed by filtration through paper, but eventually, as the 
pores of the paper become somewhat filled up, a perfectly clear 
yellowish colored filtrate is obtained, of very decided acid reaction 
and with an average specific gravity of 1048. The acidity is very 
pronounced, but naturally quite variable, being dependent in part 
upon the ripeness of the fruit. A determination of the acidity of 
twenty distinct samples of filtered juice showed an average acidity 
equivalent to 0*45 per cent, hydrochloric acid (HC1), the extremes 
being 0*28 per cent, and 0*65 per cent., calculated as HC1. The con¬ 
tent of proteid matter in the dear filtered juice is quite small. 
Heated with Millon’s reagent, a fairly strong proteid reaction is 

* This was referred to by the writer in a paper read Indore the Philadelphia Oonuty 
Medical Society, May 13, 1801, an abstractor which was published in the Medical 
News, vol. lviii, p. 7J9. 
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obtained, the intensity of which, however, appears to bo due in part 
to the presence of tyrosin or some related soluble body. 

With acetic acid alone no precipitate is produced, but with acetic 
acid and potassium ferrocyanide a slight precipitate or turbidity 
results. With the biuret test, the reaction is in great, part vitiated 
by the large amount of sugar present in the juice, which gives rise to 
ail intense yellowish-brown color on addition of the strong alkali. 

Neutralization of the acid juice with sodium carbonate fails to 
give any neutralization precipitate whatever, thus allowing the 
absence of acid-albumin. Concentrated nitric acid produces in the 
clear filtered juice a white precipitate soluble in excess of the acid, 
tlie fluid taking on a bright yellow color. 

Fresh pineapple juice filtered clear and with average acidity, sub¬ 
jected to fractional heat precipitation grows slightly turbid at 
60-02° (\, the turbidity increasing gradually as the temperature is 
raised until 75-78° C. is reached, when a small flocky eoagulum 
results. The filtrate from this eoagulum on being further heated 
shows signs of turbidity at about 82° C\, increasing with the rise 
in temperature, without liowe\er any distinct signs of Hocking until 
the boiling point, is reached. As the fluid commences to boil, but 
sometimes only after persistent boiling, a fine flocky precipitate sep¬ 
arates, which on filtration leaves a perfectly clear fluid. This fluid, 
free from all matter eoagulable by heat, gives with Millon’s reagent 
the usual proteid reaction, while with acetic acid and potassium fer¬ 
rocyanide, it yields a distinct white precipitate. Concentrated nitric 
acid alone gives no i©action, but addition of saturated-salt solution 
with the acid causes a distinct turbidity, which is increased rather 
than diminished by heat. We have thus evidence of the presence in 
pineapplo juice of what appears to be three distinct proteids ; two 
separable from the acid juice by heat alone, one at about 75° (\, the 
other at. 100° O., while the third body is wholly non-coagulablc by 
heat, but is precipitable by acetic acid and potassium ferrocyanide 
This latter prottid can also be precipitated by saturation of its solu¬ 
tion with ammonium sulphate (after removal of the protcidN separable 
by boiling) together with some non-proteid matter present in the 
juice, and after removal of the ammonium sulphate by dialysis gives 
the reactions above indicated. Tt, is present only in very small 
quantity. In some cases, however, this third body is present in the 
juice in larger quantity, or to express it more exactly, in some speci¬ 
mens the precipitate produced by acetic acid and potassium fer¬ 
rocyanide in the filtrate from the heat precipitations is considerably 
more pronounced than first described. 

Thans. Com# Aoao., You VIII. 38 Jan., 1892. 
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The two precipitates produced by heat alone, viz : at 75-78° C. 
and at 100° C. are not coagulated proteids in the ordinary sense of 
the term. Unlike an ordinary eoagulum of albumin or globulin, 
these precipitates, when filtered off and washed with water, dis¬ 
solve readily and almost entirely in dilute solutions of potassium 
hydroxide ; they are also more or less completely soluble in 0*5 per 
cent, solution of sodium carbonate, especially if warmed, and are 
somewhat soluble in 0*2 per cent, hydrochloric acid In strong 
nitric acid on the other hand, both precipitates are insoluble unless 
a large quantity of the acid is added. They are likewise insoluble 
in 10 per cent, solution of sodium chloride. The protoid separable 
by heat at about 75° C. appears somewhat more soluble in 0*5 per 
cent, sodium carbonate than the substance separating at 100° C., the 
latter dissolving completely in 0*5 per cent, sodium carbonate only 
when the mixture is heated to boiling. The solution of the above 
precipitates in dilute alkali is not alkali-albumin, although the sub¬ 
stance is in part precipitated by neutralization of the alkaline fluid, 
since nitric acid gives a precipitate apparently wholly insoluble in 
excess of the acid, even on heating. 

These two proteids, when dissolved in potassium hydroxide and 
tested with a few drops of a dilute solution of cupric sulphate, give 
a violet rather than a red biuret reaction. 

While thus these two proteids precipitated by heat, at 75° and 
100° C. respectively, are not exactly akiu to an ordinary albumin or 
globulin in their behavior towards heat, neither do they closely 
resemble on the other hand an ordinary albumose, like the ft phyt- 
albumose of Martin* present in papaw juice, since the precipitates 
are not readily soluble m nitric acid, even when heated, and when 
once dissolved are not separable on cooling the solution. 

As already stated, the amount ot proteid matter in pineapple juice 
is comparatively small and apparently these two proteids, separable 
by boiling, compose the greater part of the albuminous matter. The 
amount was determined by simply heating 1()0 CC of filtered (acid) juice 
to boiling, collecting the precipitate on a weighed filter, washing it 
thoroughly with boiling water and drying it at 110° C. until of 
constant weight. The result showed the presence of only 0*0270 
gram in the 100 oc of juice, or Icsn than 0*025 per cent. 

When neutralized pineapple juice is subjected to heat precipita¬ 
tion, the initial turbidity makes its appearance at about 72°~74° 0. 
with separation of flocks at 8*2°-r83° C. The filtrate from this pre- 
* Journal of Physiology, voi vi, p. 34T, 
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cipitate remains dear even when the solution is boiled, but a drop 
or two of acetic acid added to the hot fluid produces a turbidity, 
which on further heating eventually changes to a floceulent precip¬ 
itate. In the filtrate from this second precipitate, acetic acid and 
potassium ferrocyanido show the presence, in small quantity, of 
what is presumably a non-coagulable proteose. It is thus evident 
that the presence of acid lowers the temperature at which these 
bodies are precipitated by heat, and further that the substance pre¬ 
cipitated at 100° C. can be made to separate only in the presence of 
dilute acid. This fact certainly favors the view that the juice 
contains two distinct p rote ids precipitahle by heat, the one at 
about 75° C. in an acid solution or 82° C. in a neutral fluid, the 
other at 100° C. in an acid fluid. On the other hand, the above 
reactions might be produced by a single substance slowly or incom¬ 
pletely precipitated by heat, analogous to the separation of Mar¬ 
tin’s* fi phytalbumose, which is described as separating in two dis¬ 
tinct stages, viz: at from 78 9 -82° C., and from 83°~J)5° C. As 
against this latter view, however, we have the apparent fact that 
in the pineapple juice, one of the protoids is precipitated from a 
neutral or acid fluid by heat, the other only from an acid fluid. 

Long continued dialysis (10-12 days) of neutralized pineapple 
juice in running water, protected from putrefaction by addition of 
thymol, gives little or no separation of any proteid matter. A faint 
turbidity may appear, but no separation sufficiently large to collect 
on a filter. Such turbidity as does make its appearance clears up ou 
the addition of a few drops of a strong solution of sodium chloride, 
or of dilute nitric acid ; two reactions equally characteristic of a 
globulin or of heteroproteose. 

Saturation of neutralized, or acid, pineapple juice with pure am¬ 
monium sulphate precipitates all of the proteids present, in the fluid, 
together with a small amount of non-albuminous matter. In this 
precipitate are contained both the proteolytic and rennet-like fer¬ 
ments. 

Saturation of neutralized pineapple juice with sodiu/n chloride 
gives rise to a small floceulent precipitate of proteid matter, which 
is not at all increased by the addition of acetic acid to the salt- 
saturated fluid. Addition of ammonium sulphate in substance to 
the filtrate from the salt-saturation precipitate produces a further 
precipitate of pYoteid matter, thus suggesting a possible separation 
of two distinct bodies. Further, simple boiling of the filtrate from 

♦ Journal of Physiology, vol. vi, p 349. 
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the sodium chloride saturation produces a fiocky precipitate, sub- 
stantiating this view. 

Saturation of the neutralized juice with magnesium sulphate like¬ 
wise produces a precipitate of proteid matter, somewhat heavier 
than that induced by saturation with sodium chloride. Addition 
of crystals of sodium sulphate to the filtrate from the above precip¬ 
itates causes finally a slight additional separation of flocculent mat¬ 
ter containing a little proteid. 

Both the sodium chloride precipitate and the magnesium sulphate 
precipitate are strongly proteolytic. 

The general character of these precipitates will be discussed more 
in detail later on, in connection with the isolation of the proteolytic 
ferment. 

Proteoli/tic action of fresh pineapple juice under carping conditions. 

As already stated, fresh pineapple juice is strongly proteolytic, 
and its protoid-digesting }>ower is manifested in a neutral, acid, or 
even alkaline-reacting fluid. In this respect, therefore, the ferment 
resembles trypsin rather than pepsin. 

When blood fibrin is warmed at 40° 0., or thereabout, with filtered 
pineapple juice of average acidity the fibrin swells up somewhat in 
the acid fluid, then quickly becomes disintegrated and in part dis¬ 
solved, the initial action certainly being as vigorous as that of a 
moderately strong solution of pepsin-hydiochlorie acid. There in¬ 
variably remains, however, even after long-continued warming at 
40° 0, a fairly large insoluble residue, not of unaltered fibrin, but 
of finely divided antiaiburnid-hko matter more or less soluble in 
weak alkaline fluids, from which it is reprecipitated by the addition 
of dilute acid. 

Pineapple juice neutralized, or made very faintly alkaline, with 
dilute sodium carbonate acts apparently in much the same manner 
as the acid juice, except that in the alkaline-reacting fluid there is 
less residue of antialbumid-like matter and in the neutralized juice, 
naturally, utter absence of any swelling of the fibrin. Ati ex¬ 
amination of the several digestive mixtures, however, shows that the 
products formed in a neutral or alkaline solution are different some¬ 
what from those formed in an acid-reacting fluid, a point which will 
be referred to again later on. 

One of the most noticeable features in the digestive action of the 
pineapple ferment is its peculiar softening and disintegration of the 
proteid matter. This is most noticeable in a neutral solution; thus 
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when blood fibrin, for example, is warmed with neutralized pine¬ 
apple juice, or better, with a neutral solution of the isolated ferment 
there is at first no sign of any digestive action whatever, but on 
stirring or shaking the mixture, after a sufficient length of time, the 
fibrin falls to pieces completely disintegrated with the production of 
a more or less turbid fluid, after which its solution is fairly rapid, 
although there invariably remains considerable insoluble matter, the 
same as in an acid mixture. While this action of the ferment 
resembles somewhat that of trypsin, there is never seen that pecu¬ 
liar eating into the fibrin, so characteristic of the latter ferment; the 
fibrin never has the appearance of being full of tiny holes, as if 
bored by a host of worms, so often seen in a trypsin digestion. The 
pineapple ferment appears simply to soften the fibrin with more or 
less solvent action at the same time, so that when stirred or pressed 
it breaks apart into larger or smaller pieces, these in turn under¬ 
going a like change until the fibrin is thoroughly disintegrated and 
the soluble portiou dissolved. * 

1.— hfluena of thi reaction of tin fluid. 

As is well known, trypsin* and papal ti f act best in an alkaline 
medium ; the pineapple ferment on the other hand acts most ener¬ 
getically in a neutral solution, although the ferment is decidedly 
active in the presence of both acids and alkali carbonate. 

In studying the effect of changes in the reaction of pineapple 
juice on its proteolytic power, or in measuring the proteolytic action 
of the ferment under varying conditions, the following method was, 
as a rule, made use of ; a given volume of filtered pineapple juice, 
usually 100 c. c , was warmed at 40° (\ for a given length of time 
with 10 grams of moist, freshly coagulated egg-albumin, which had 
been completely freed from all soluble matter by thorough washing 
with hot water. When the period of digestion was completed the 
undissolved matter was collected on a weighed filter, washed with 
water until all soluble bodies were removed and then dried at J10° C. 
until of constant weight. By subtracting the weight of the insolu¬ 
ble residue so obtained from the weight of dry albumin J equivalent 
to the moist albumin used in the experiment, the amount of proteid 
matter digested, or rather converted into soluble products, was ascer 
tained. Obviously, however, the so-called undissolved poll ion of 

* Studios from tho Lalyorutory of Physiological Chcm., Yalo UmvtMStl}, vol i, p. 135 
f Martin, Journal ot Physiology, vol. v , p. 221 ; vol. vi, p 33G. 

\ Determined by simply dry ing 10 grams of tho sampled coagulated albumin at 110° 0 
until of constant weight 
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the albumin was in part composed of insoluble antialbumid-like 
matter, especially when the digestions were carried on in acid or 
neutral media. The method, however, afforded a fairly accurate 
means of measuring the proteolytic power of the ferment, as con¬ 
tained in pineapple juice, while the greater resistance of coagulated 
albumin as compared with blood fibrin seemed to offer advantages 
in the way of accuracy. 

Experiment I ,—The pineapple juice employed had an acidity 
equal to 0*445 per cent. HC1,* requiring 13 c. c. of a 5*0 per cent, 
solution of Na,CO t to neutralize 100 e. c. The 10 grams of moist co- 
agulum used in each digestive mixture contained 1 *3033 grams of 
dry albumin (at 110° C.). The mixtures were warmed at 40° 0. for 
<4 hours. 

Per petit 

Pineapple Juice. Heart ion TFndieaolvecl albumin dttfcftted. 

A 100 c. c.f natural acidity 0*8932 gram 84*5 

B 100 neutralized 08187 400 

Experiment TI, —The Acidity of the pineapple juice employed 
was equal to 0*507 per cent. 1101. Necessary to neutralize 100 c. e., 
14*7 o. c. of a 5*0 per cent, solution of Na 9 CO a . Weight of dry 
albumin equivalent to the 10 grams of moist coagulum used in each 
mixture, 1*3302 grams. The digestions were carried on at 40° 0. for 
2 hours. 

. , . Pur cent, 

riiipapplcjuice. Reaction. Undluaoh Pd albumin. digested. 

A 100 c. c. natural acidity 1*0586 grams 20*8 

B 100 neutralized 0*9855 29*7 

Experiment ITL —The acidity of the pineapple juice was not 
accurately determined. 15 c. c. of a dilute solution of sodium carbo¬ 
nate were required to neutralize 100 c. c. of juice. The weight of 
dry albumin contained in the 10 grams of moist coagulum used in 
the digestions was 1*4583 grams. The mixtures were warmed at 
40° C. for 5$ hours. 



Pineapple Jnice. 

Xieactlon 

UndlD.olvcd tlbumlu. 

Per cent, 
dtgetted. 

A 

100 c. e. 

natural acidity 

0-8886 gram 

38*8 

B 

too 

half-neutralized 

0-8788 

40*2 

C 

too 

neutralized 

0-8115 

44*4 


From these results, it is seen that full 40 per cent, or more of 
coagulated egg-albumin can be converted into soluble products by 
the pineapple ferment, under the conditions of the above experi- 

* Determined by titration with a standard solution of ammonium hydroxide, 
f Plus the amount of sodium carbonate solution required for neutralization in B, and 
of water to make an equal dilution in A. 
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raents, and further that the neutralized juice is considerably more 
active than the unneutralized fluid. Apparently, the proteolytic 
aotion of the ferment increases with the decrease in acidity, until the 
neutral point is reached. 

With blood fibrin, on the other hand, juice of the natural acidity 
appears to have a greater digestive power than the neutralized fluid, 
although on this point we have only a single experiment to offer. 
This may perhaps be explained simply by the swelling of the fibrin 
in the dilute organic acid, this condition possibly facilitating the 
action of the ferment. 

Experiment IV —The acidity of the pineapple juice was equal to 
0*525 j)cr cent. HOI. Necessary to neutralize 100 e. <\ of filtered 
juice, 15*2 c. c. 5*0 per cent, solution of Na a C() 8 . Weight of dry 
albumin contained in 10 grams of moist ooagulum, 1 4186 grams. 
Weight of dry fibrin (at 1J0° C.) contained in 6 grams of washed 
blood fibrin,* the amount used in the digestions, 2*5273 grams. 
The digestive mixtures were warmed at 40° 0. for 2 hours. 


Blood fibrin . 

Kw album In 


Pimap|>l« 

lulcc 

Heat Hon 

CndlSBohod 

pioteld 

Ptir cent 
dljftKied 

( 1(M) c. c. 

natural acidity 

1*2465 grama 

50*8 

1 100 

neutralized 

1*4621 

48*3 

( 100 

natural acidity 

1*0825 

28*8 

( 100 

neutralized 

1*0096 

60*6 


The most noticeable feature in this experiment, aside from the 
point already mentioned, is the far greater digestibility of blood 
fibrin as compared with egg-albumin, a fact which might naturally 
be expected, since the same is true in the case of other well-known 
proteolytic ferments. 

The proteids of muscle tissue are likewise more readily digested 
by pineapple juice than coagulated egg-albumin, full 60 per cent, of 
the former proteids being converted into soluble products during 
one hour’s warming at 40° C. This is plainly shown in the follow¬ 
ing experiment, in which also the muscle proteids, like egg-albumin, 
are seen to be more rapidly digested in the neutralized juice than in 
the acid fluid. 

Experiment V* —The acidity of the pineapple juice employed was 
equal to 0*507 per cent. HOI. Necessary to neutralize 100 e. c. of 
juice, 14*7 c. c. of a 6 per cent, solution of Na 9 CG 9 . Weight of dry 

* Washed with water and salt solution, then boiled in water, alcohol, and lastl) in 
water. 
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proteids contained in 10 grams of prepared muscle* tissue, 2*7258 


grains 

Pineapple 

Julci 

Rtat lion 

Cudlsaolved 

proteid 

Per cem 
Uljremei 

H iioui at to C 

j too c. <• 

natural acidity 

1 *8945 grams 

80*0 

( too 

neutralized 

1 1800 

58*4 

t hour at 40° C 

< 100 

natural acidity 

1*0808 

40*1 

< too 

neutralized 

1*0145 

02*8 


The acidity of pineapple* juice is due to organic acids and acid 
salts, far weaker in their action on ferments than mineral * acids. 
Addition of dilute mineral acid in small quantity to pineapple juice 
of natural acidity chocks, but docs not prevent the digestive action 
of the ferment. Thus, the addition of an equal volume of 0*2 per 
cent, hydrochloric acid to pineapple juice diminishes very greatly its 
digestive power, but does not pi event it altogether. From this we 
may conclude that pineapple juice can cxcit its proteolytic power, 
to a certain extent, when taken into the stomach and mixed with the 
acid of the gastric juice. Obviously, the addition of an equal vol¬ 
ume of 0*2 per cent, hydrochloric* acid to neutralized pineapple juice 
does not necessarily mean the presence of 0*1 per ctfnt. HOI, since 
the acid may be in great part used up in decomposing the various 
salts present, and in combining with the various forms of organic 
mattei contained in the juice. 

Experiment VI,- The acidity of the pineapple juice employed 
was equal to 0*28H per cent. HOI. The 10 grams of moist albumin 
coagulum used in the digestions contained J*7972 grams of dry 
albumin. The mixtures were wanned at 40° O. fot 17 hours. 

Pin* apple |uU * ofimtuial PmJlhaolveU rtreent 

* aclrtuv Albumin dilated 

A 100 c. c, s 100 e. i. UiO 1 *2288 grams 82*0 

B 100 4 100 0*2# HOI 1*4078 19*0 

Were it not lor the large quantities oi salts, etc., in pineapple 
juice the above inhibitory action of the hydrochloric acid on the 
ferment would be far more pronounced. This is shown by the two 
following experiments : 

By adding about five volunics of 95 per cent, alcohol to pineapple 
juice, a floeculent precipitate results composed of the proteids of the 
juice, together with the proteolytic ferment and some salts. On 
dissolving this precipitate in water a solution is obtained with 
marked proteolytic jjower, 

# Prepared by soaking chopped muscle tissue, freed fiom (at and tendons, in water 
until all blood and soluble extractives were removed 
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Experiment VII —Aqueous solution of the above described alco¬ 
holic precipitate. The 10 grains of moist albumin eoagulum used in 
the digestions contained 1*4138 grams of dry albumin. The mix¬ 
tures were warmed at 40° 0. for 4 hours. 

nmUsHrtlvcd Percent 

Ferment nolutioii Reaction albumin rllgiHioft 

A 100 m 100“ IbjO neutral 1*0881 grains 28*1 

B 100 +100 0*2 4 HC1 0*1 % HC1 1*4099 0*8 

Thus, with this very impure preparation of the ferment the pres¬ 
ence of 0*1 per cent, hydrochloric acid was sufficient to entirely 
prevent any digestive action whatever. Doubtless, even smaller 
amounts of acid would have the same influence on the more per¬ 
fectly isolated ferment. 

As airoadj r stated, saturation of pineapple juice, either neutralized 
or of natural acidity, with ammonium sulphate precipitates all or 
nearly all of the protoids present in the fluid, the precipitate show¬ 
ing by its proteolytic action that it contains the ferment as well. 
An aqueous solution of such a precipitate, dialyzed to free it from 
ammonium sulphate, has a marked digestive action, but when mixed 
with hydrochloric acid its proteolytic power, like that of the alcohol 
precipitate, is immediately checked. 

Experiment VIII —Aqueous, dialyzed solution of tin* above 
described ammonium sulphate precipitate. The amount of dry 
albumin equivalent to the 10 grams of moist eoagulum used in the 
digestions was 1\5120 grams. The mixtures were warmed at 40° C. 
for 5 hours. 

ITudianolvecl Per < rnt 

FmintMii wolutton Koaotlon albumin til#* HtLd 

A 100-M 1(X)'< H s O neutral 1*1791 grams 22*1 

B 100 + 1(H) 0*2# UC1 0*1 % HC1 1*4897 # 1*5 

Ab previously stated, pineapple juice, and the isolated ferment as 
as well, manifests its proteolytic action in an alkaline-reacting fluid, 
as well as in the presence of an acid or noutral reaction. When, 
however, the solution becomes strongly alkaline proteolytic action 
is quickly retarded, the ferment in this respect differing very 
decidedly from the related ferments papain and trypsin. Thus, the 
addition of small quantities of sodium carbonate to neutralized pine¬ 
apple juice, a few hundredths of one per cent., produces no notice¬ 
able effect, but as the quantity is increased the retarding action of 
the alkali becomes more pronounced, until at last it checks the pro¬ 
teolytic action of the ferment altogether. This is clearly shown in 
the following experiments: 

Tbans Conn ACad, Vor,. VIII. 39 Jan, 1892. 
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Experiment IX .—The acidity of the pineapple juice employed 
was equal to 0*462 per cent. HC1. Necessary to neutralize lOO* 30 of 
juice, 18 4 tc of 5*0 per cent, solution of Na,CO,. The 10 grams of 
moist albumin eoagulum used m the digestions contained 1*8616 
grams of dry albumin. The mixtures were warmed at 40° C. for 
hours. 



Pineapple 

Juloo 

lloactlon 

Undlaaolyed 

albumin 

Per cent 
(Ittreattcl 

A 

100* 

£ neutralized 

0 9668 gram 

28*6 

B 

100 

neutralized 

0*9465 

80*0 

0 

100 

0 025 % Na^COs 

0 9522 

29 6 

D 

100 

0*05 

0 9785 

280 

E 

100 

010 “ 

0 9968 

26*8 

Experiment X~ 

-The acidity of the pineapple juice 

employed was 

equal to 0*656 per 

cent HOI. Necessary to neutralize 100 CC , 19 l c 

of 5*0 per cent, solution of Na 8 C0 4 . 

The amount of dry albumin 

equivalent to the 1 

0 grams of moist eoagulum used in 

the digestions 

waB 1*3468 grams. 

The mixtures were warmed at 40° 

C for 2 hours. 


Pineapple 

Juice 

Ri action 

UndiBAohed 

albumin 

Per tent 
dimmed 

A 

100™ 

neutralized 

1 0257 grams 

28 9 

B 

100 

0 1 % Na a CO, 

1 0577 

21 5 

C 

too 

0 5 

1*2268 

90 

D 

100 

1 0 

1*8520 

0 


Hence, as is evident from the above experiments, the addition of 
sodium carbonate to neutralized pineapple juice to the extent of 0*6 
per cent, almost completely stops the action of the ferment, while 
the presence of 1*0 per cent, of the alkali carbonate checks it 
altogether. Doubtless, the isolated ferment would show a still 
greater susceptibility to the action of dilute alkaline fluids. 

From the foregoing, it is evident that digestion with bromolin, 
the ferment of pineapple juiee, goes on most vigorously in neu¬ 
tral solutions, but that the presence of small amounts of acid, espe¬ 
cially such as are contained in pineapple juice, and of sodium 
carbonate interfere with the proteolytic action only slightly; larger 
amounts, however, check the action of the ferment altogether. 

It is further evident from the foregoing results that the pro¬ 
teolytic ferment of pineapple juice is an exceedingly vigorous fer¬ 
ment. We cannot say definitely how much pure ferment by weight 
is contained in 100 co of filtered pineapple juice* There is no doubt 
that the amount lories greatly in different specimens of fruit; in 
fact, our results show plainly differences in proteolytic power hard 
to be accounted for m any other way. Experiments to be described 



li, H, Chittenden — Ferment* of Pineapple Juice, 293 

later show that the proteolytic ferment is either precipitablc by heat, 
or else is associated with proteid bodies so precipitated. Now since 
the total amount of matter precipitable by boiling from 100°° of 
filtered pineapple juice amounts to only 2 1 milligrams, and this obvi¬ 
ously cannot be all proteolytic ferment, it is probable that the 
amount of pure ferment contained in the quantity of pineapple 
juice used in the various digestions recorded does not amount to 
more than a few milligrams, and yet in one experiment with the 
above quantity of ferment the equivalent of 1714 milligrams of dry 
muscle proteids were dissolved in one hour at 40° C, and of blood 
fibrin an amount equivalent to 1283 milligrams of dry proteid in two 
hours at 40° 0, 

With such vigorous digestive action as this, many possibilities 
suggest themselves in the way of practical application of the isolated 
ferment, or even of the pineapple juice itself. As a means of pep¬ 
tonizing foods it offers peculiar advantages in that the products of 
digestion, to be referred to later, are free from the objectionable 
taste usually associated with peptones resulting from the proteolytic 
action of animal ferments. Again, the ferment cannot but consti¬ 
tute a good solvent for pseudo-membranes, while its vegetable origin 
would perhaps recommend it as a more agreeable remedy than the 
kindred ferments from animal tissue. In some sections, popular 
opinion has already accredited to pineapple juice vutue as a sol¬ 
vent for the false membranes formed in diphtheria, a belief which 
is now seen to bo founded on a reliable basis. 

2 .—Influence of temperature . 

It is a matter of common observation that the digestive ferments, 
or enzymes, present in the animal organism act most energetically 
at approximately the body temperature, viz: 3R°~40° C. Certain of 
the vegetable ferments on the other hand, notably the diastase of 
rnalt ? act most vigorously at a higher temperature. With papain, 
the proteolytic ferment of papaw juioe, Martin demonstrated the 
greater activity of the ferment at temperatures between 30° and 
30* 0. than between 18° and 20° C. in neutral solutions,’* but appar¬ 
ently the effect of higher temperatures was not tried. 

Experiment XI ,—The 10 grams of moist albumin coagulum used 
in the digestions contained 1*4990 grams of dry albumin. The 
several mixtures were warmed with the albumifi at the stated tern- 


* Joum^ of Physiology, vol. v, p. 221. 
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peratures for 2J hours, the juice having been first brought to the de¬ 
sired temperature prior to the addition of the albumin. 



Neutralized 
pineapple Jnlc < 

liiupuntim. 

CmllaHOlvod 

albumin 

Per mil 
dUeetrd 

A 

100 O. l\ 

12 O 

1 *8090 grama 

12*7 

B 

100 

20 

1 3087 

18*1 

e 

100 

40 

1*2281 

18*1 

i) 

too 

49 

1 1050 

20*8 

E 

100 

56 

1*1709 

21*9 


Although in this expeiiment, the proteolytic action of the juice, 
for some reason, was not as great as usual the results show in a 
general way that the activity of the ferment increases with the rise 
in temperature up to 50° C. Further, that the ferment is active at 
comparatively low temperatures, although there is a striking differ¬ 
ence (nearly 50 per cent.) in activity between the two extremes, viz: 
at 12° and 56° 0. That this peculiar ferment is truly more active at 
5O°-0O° C than at 30°-40° (\, under the above conditions, is con¬ 
firmed by the two following experiments : 

JEirperhntat XIT. —The weight of dry albumin equivalent to the 
10 grams of moist coagulum used in each digestion was 1*2937 
grams. The seveial portions of neutralized pineapple juice were 
brought to the requited temperatures in carefully regulated water- 
baths, and when the desired point was reached the albumin was at 
ones added and the mixtures kept at the stated temperatures for two 
hours, after which, as in the other experiments, the undissolved 
albumin was filtered off, washed, dried and weighed. 



Nouirnlir< d 
piueappk jut< f 

1 ( inpcrutnre 

UmllniMrived 

albumin. 

Per cent 
digested. 

A 

100 C C 

40 (\ 

1*0250 grams 

20*7 

B 

100 

49 

0*9648 

25*5 

C 

100 

58 

0*0837 

27*8 

1) 

100 

68 

0*9721 4 

24*0 


Experiment XIII .—This experiment was conducted in essentially 
the same manner as the preceding, but at different temperatures. 
The weight of dry albumin equivalent to the JO grams of moist 
coagulum used in the individual digestions was 1*3710 grams. The 
ferment was allowed to act on the albumin for two hours at the re¬ 
spective temperatures. In this experiment, duplicate digestions were 
made and the results are interesting as showing about how much 
variation may be expected from the errors naturally incidental to 
methods of this character. * 
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Nemrallmi 
pineapple Jutee. 

Temperature 

UiMllwiolved 

albumin 

P*«r cent, 
dlgented 

A ' 

100 e. c. 

50° C. 

0*9190 gram 

88*0 

B 

100 

60 

0*9289 

82*8 

e 

100 s 

60 

0*0280 

82*3 

D 

100 

70 

1*0609 

22*2 

E 

100 

70 

1*0502 

23*0 

F 

100 

80 

1 *8665 

0*4 


From these two experiments it is plain that the ferment, as con¬ 
tained in neutralized pineapple juice is most active, on coagulated 
ogg-alhurain at least, between the temperatures of 50° and 00° C. 
and, further, that even at 70° O. the ferment is decidedly active. At 
80° C. there is practically no action whatever. In this connection 
it is to be remembered that neutralized pineapple juice when sub¬ 
jected to heat precipitation grows slightly turbid at 72°*-74° 0., with 
separation of a flocky precipitate at about 82° C. Doubtless the 
destruction of the ferment by heat above 70° C. is associated with 
this precipitation, it being quite possible that it is the destroyed 
ferment itself which is so precipitated. 

When pineapple juice of natural acidity is warmed with egg- 
albumin at the above high temperatures, a result quite different from 
the preceding is obtained ; under such conditions, the proteolytic 
action of the ferment is diminished rather than increased and at 70° 
C. or under, the ferment is completely destroyed. This is shown in 
the following experiment. 

Experiment XI V \—The pineapple juice employed had an acidity 
equal to 0*454 per cent, JIC1. The 10 grams of moist eoagulum 
used in the digestions contained 1*2956 grams of dry albumin. The 
mixtures of pineapple juice and albumin were warmed at the given 
temperatures for two hours, 100 c, e, of pineapple juice being used in 
each digestion. 


Temperature 

» Reaction. 

UudlNKOh «(l 
albumin. 

IVI cent, 
dlReated. 

40° V. 

natural acidity* 

0*9067 gram 

25*4 

40 

neutral 

0*9679 

25*8 

55 

natural acidity 

1*0672 

17*7 

55 

neutral 

0*8968 

80*8 

70 

natural acidity 

1*3012 

0 

70 

neutral 

1;0581 

18*4 


From these results it is seen that while the neutralized fluid is 
more active at 55° O. than at 40° C., thus confirming the previous 

* In this individual experiment, the neutralised and arid fluids, for some reason, 
show exactly the same digestive power at 40° 0. 
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data, the acid-reacting fluid, on the other hand, shows far less diges¬ 
tive power at 55° C. than at 40° C. and further, at 1 0° C. is entirely 
devoid of digestive action, while the neutral fluid at the latter 
temperature is strongly proteolytic. The general trend of these re¬ 
sults, therefore, is to show that the ferment in a neutral solution 
will withstand exposure to high temperatures better than in an acid- 
reacting fluid ; and further, that while the ferment in a neutral solu¬ 
tion, un in neutralized pineapple juice, acts most energetically be¬ 
tween 50° and 80° (\, in an acid solution proteolytic action is most 
vigorous in the neighborhood of 40° C. 

With pepsin, Biernaeke* has shown that an acid solution increases 
the resistance of the enzyme to the destructive action of a high tem¬ 
perature ; thus this ferment in the presence of 0 2 per cent, hydro¬ 
chloric acid may be heated up to 60° O. before it is killed, while in a 
neutral solution of the same strength the ferment is destroyed at 55° C, 
Trypsin, on the other hand, was found more resistant to heat in an 
alkaline fluid than in a neutral or weakly acid solution. 

In this connection it is interesting to notice that the acid-reacting 
pineapple juice (natural acidity) subjected to heat precipitation 
grows turbid at 60°~82°, with separation of flocks at about 75° t\; in 
other words, the destruction of the ferment by heat in the acid-react¬ 
ing fluid is coincident with the commencement of the precipitation, 
the same as in the neutralized juice. 

While neutralized pineapple juice is extremely active on proteid 
matter at the high temperatures stated, exposure of the ferment 
solution by itself in the absence of any proteid matter, to the above 
temperatures for even a short time quickly destroys the ferment. 
This fact is clearly shown in the following experiment ; 

Experiment X Y —Given volumes of neutralized pineapple juice 
were placed in water-baths having the desired temperatures, and 
when the solutions themselves had reached the temperatures stated 
in the following table they were kept at that point for fifteen minutes, 
after which they were removed from the baths, cooled to 40* 0. and 
10 grams of coagulated egg-albumin added. The mixture* were then 
warmed at 40* C. for two hours and the proteolytic action deter¬ 
mined in the usual manner. The amount of dry albumin (at 110° O.) 
equivalent to the 10 grains of moist coagulum used in the individual 
digestions was 1*3364 grams. 

*Dft* Verhulteu dor \>rdauurigsenzvme boi Temperaturorhdhimgen. fleitschrift 
fiir Biologic, Baud xxviii, p. 49. 
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A 

Neutralised 
pineapple Juice 

100 <\ c. 

Warmed (or 15 
infante* at 

40 c. 

Undtiwolvcd 

albumin 

1*1060 giains 

Per cent, 
digested 

17*8 

B 

100 

eo 

1*2049 

9*9 

C 

100 

70 

1*2971 

8*0 

D 

too 

B0 

1*8420 

0 


While neutralized pineapple juice is capable of digesting more 
proteid matter at 60° 0. than under like conditions at 40° C., warm¬ 
ing the ferment solution alone at 60° for fifteen minutes, prior to the 
introduction of the albumin, diminishes the proteolytic power of the 
ferment full 50 per cent. This result suggests that the products 
of digestion protect the ferment, to a certain extent, from the 
destructive actiou of the high temperature. The ferment acts quickly 
on proteid matter, so that even after a few minutes exposure of a 
mixture of albumin and pineapple juice to 40°-70° C\, some proteoses 
and peptone are doubtless formed, which can in some manner exert 
their protective action. When, however, the neutralized juice alone 
is heated to 0o° C., in the absence of proteoses and peptone, the 
ferment is rapidly destroyed. Doubtless, the ferment hr contained 
in pineapple juice is more resistant to heat, than a solution of the 
isolated ferment would be, from the possible protective action of 
salts present, although of this point we cannot speak definitely. 
These results accord w T ith Bicrnacki’s* observations on the ferments 
pepsin, trypsin and ptyalin. This investigator found that albumose, 
amphopeptone and antipeptone raised the temperature at which 
trypsin was destroyed five degrees or more ; that peptone raised 
the temperature at w'hich pepsin was destroyed in acid solution, 
from 60°—55° O. up to 70° C. Those results may perhaps be ex¬ 
plained on the ground of a combination of the ferments with the 
albuminous bodies, the hypothetical compounds having greater 
resistance towards heat than the ferment alone. In any event, 
the general statement may be made that the purer the ferment the 
loss resistant will it probably be to the destructive action of high 
temperatures. 

While the preceding results show that the pineapple ferment, as 
contained in filtered pineapple juice, is liable to be killed on long- 
continued exposure to temperatures favorable for its proteolytic 
action, the fluid may be heated at temperatures under 40° C. for long 
periods of time, or even evaporated to dryness, without destruction 
of the ferment, provided the temperature is carefully regulated and 

♦ Kettftohrift iUr Biologic, Band xxviii, p 49. 
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not allowed to pass beyond 40° 0. This is demonstrated by the 
following experiment: 

JExperiment XVI. —The pineapple juice employed bad an acidity 
equal to 0*445 per cent. HOI, 100 c. c. requiring 13 0 c. c. of a 5*0 per 
cent, solution of sodium carbonate for neutralization. The 10 grams 
of albumin coagulum used in the digestions contained 1*3633 grams 
of dry albumin. 

A 100 c. c. pineapple juice+ 18*0 c. c. 5 per cent. Na»CO« sol. 

B 100 “ f 13*0 “ " " “ 

V 100 “ “ 4-18*0 “ HuO 

D 100 “ “ 4-18*0 ‘* 

Solutions B and 1) were evaporated to dryness on plates at 40° C,, 
the residues dissolved in water and made up to 113 c. c. respectively. 
All four solutions were then mixed with 10 grams of albumin coag- 
uluin and warmed at 40 f> C. for 3J hours, after which the amount of 
albumin digested was determined in the usual manner. 



Kojution «t< 

V )uUt**ulv«d albumin 

Ptr cent 
(IlKnated. 

A 

neutral 

<•'8177 gram 

40*1 

B 

“ evaporated 

1-0215 

25*1 

V 

natural acid it) 

0-8932 

84 5 

1) 

“ evaporated 

O-SOS^ 

86*7 


From these results, it is plain that pineapple juice of natural 
acidity can be evaporated to dryness at a temperature not exceeding 
4o° V. and still preserve its proteolytic power. With neutralized 
juice, however, the above results mdicate a partial destruction of tbe 
ferment during the evaporation. Whether this is due to the action 
of the neutral salts formed by neutralization of the acid, or to some 
other cause we cannot say. Possibly, the solution may have been 
made slightly alkaline, which would naturally give rise to some de¬ 
struction of the ferment. Several repetitions of the above experi¬ 
ment, less carefully conducted, have shown that evaporation of tbe 
acid juice, however, is very liable to result in a partial loss of pro¬ 
teolytic power, unless great care is taken in keeping the evaporating 
fluid at 40° C. or undei. 


3 .—Rati of action. 

Pineapple juice is not only exceedingly active on proteid matter, 
but under favorable circumstances the digestive power of the fer¬ 
ment is quickly manifested. On blood flbrin and muscle tissue, 
especially, the proteolytic action of the ferment is shown in a rapid 
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solution of the proteid substance ; in fact, a single observation of the 
manner in which blood fibrin is attacked by pineapple juice is suf¬ 
ficient to give one a just appreciation of the energy of the ferment. 
Thus in Experiment IV, it will be remembered that 50 per cent, of 
the blood fibrin used in the experiment was converted into soluble 
products in two hours, and that in Experiment V, with the proteids 
of muscle tissue, 58 per cent, of the?proteid matter was dissolved 
by neutral pineapple juice in half an hour at 40° C. Natm ally, on 
coagulated egg-albumin the digestive power of the ferment is less 
quickly manifested, but the experiments already recorded show that 
even with this more difficultly digestible proteid, the rate of action is 
fairly rapid. The two experiments following give a general impres¬ 
sion of the rate of action of the ferment, in the digestion of coagu¬ 
lated dgg-albumin. 

Experiment XVIL —The 10 grams of albumin eoagulum used in 
the digestions contained 1 ’3944 grams of dry albumin. The mixtures 
were warmed at 45° C. for the periods stated in the following table, 
the amount of albumin digested during the periods being then deter¬ 
mined in the usual manner. 



Neutralizi <1 
pineapple Jnb ( 

litne 

Unrtlenohed 

rtllmtnln 

Per m lit 
dlguPed 

A 

100 C. C. 

i hour 

1 -8038 grams 

6*8 

13 

100 

1 

1*2072 

18*5 

C 

100 

2 

1-0827 

22 1 

I) 

100 

4 

0-8814 

80 8 

K 

100 

5 

0-8521 

88*9 

Experiment X VIXI .— 

The 10 grams of albumin eoagulum used in 

the digestions contained 

1*4833 grams of dry albumin. 

The mix- 

lures were 

warmed at 40 

0 C. for the different periods stated, after 

which the undissolved albumin was filtered off, washed and weighed. 


Neuir allied 


TTmllnaolvefl 

Per (< nt 


pineapple juice 

Time 

albumin 

dl|?e»fed 

A 

100 c. c. 

hour 

1 -8201 grams 

7*9 

B 

100 

* 

1 2472 

18-0 

C 

100 

1 

1-1564 

19 4 

D 

100 

2 

1-1886 

20-7 

JS 

100 

4 

1-0117 

29 5 

F 

100 

6 

1-0012 

80*2 


While the results of these two experiments differ somewhat from 
each other in some respects, they are alike in showing that the fer¬ 
ment oommences to act upon the proteid matter at once, and that 
this digestive action steadily continues, in the ease of the above 
proteid, for about four hours, after which time the action becomes 
very much slower. 

Tbaic*. Cohx, Aom, Vql. VTIT 40 


Jan., 1802. 
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Separation of the proteolytic ferment . 

Saturation of neutralized pineapple juice with ammonium sulphate 
precipitates, as already stated, all of the proteid matter contained in, 
the solution. The tiltrate does not give the slightest trace of a tur¬ 
bidity on boiling, even after the addition of acetic acid. Nitric acid 
likewise fails to give any reaction. Acetic acid and potassium fer- 
rocyanide, however, give a slight flocky precipitate, which does not 
appear to be composed of proteid matter. The ammonium sulphate 
precipitate contains all of the proteolytic ferment and likewise the 
milk-curdling ferment, if this is a distinct body. It is icadily and 
completely soluble in water, and by long continued dialysis the 
solution can he freed from ammonium sulphate. Unless every trace 
of adherent salt is removed from the solution, the fluid remains 
fairly clear, but the reaction so far as our experience extends be* 
comes, almost invariably, slightly alkaline. On evaporation of the 
thud, after removal of all, or nearly all of the salt, a scaly residue is 
obtained readily soluble in water, or in the slight trace of salt 
present, with strong proteolytic power and giving distinct reactions 
with the \anthoprotein, biuret and Millon’s test. The atpieous 
solution is usually slightly turbid, the turbidity however disappear¬ 
ing on the addition of a little salt-solution, especially with the aid 
of a gentle beat, also on the addition of 0*2 per cent, hydro¬ 
chloric acid. Evidently, the bodieR composing the ammonium sul¬ 
phate precipitate are readily soluble in very dilute salt-solution, if 
not in water alone. * 

This method constitutes a fairly good way of separating the fer¬ 
ments from the bulk of the extraneous matters present ir^ the juice. 
We have not, however, spent much time in a close study of the make¬ 
up of this product as it is obviously a mixture of essentially all the 
proteid bodies contained in the juice, but it makes a vejry good 
preparation with which to demonstrate the proteolytic and milk- 
curdling propei ties of the ferments. 

The most satisfactory method we have thus far found for the 
isolation of the proteolytic ferment, and one which yields a product 
with very strong digestive power, is by precipitation with common 
salt. 

Saturation of neutralized pineapple juice with sodium chloride 
gives rise to a small flocculent precipitate, which is not at all in¬ 
creased by the addition of acetic acid to the salt-saturated fluid. 
Obviously, this precipitate might be composed of a globulin, or of a 
body akin to heteroproteose. It was studied after the following 
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plan : a large volume of freshly filtered juice was carefully neutral* 
ized with sodium carbonate, and then saturated at the temperature of 
the room with pure salt. The slight fioeculent precipitate which re¬ 
sulted was filtered off, washed with saturated salt-solution, then 
dissolved in water and dialyzed in running water, putrefaction being 
prevented by addition of thymol. After several days’ dialysis, 
though still containing some sodium* chloride, a portion was tested 
as follows : it had the appearance of a somewhat turbid fluid, as 
though a separation had commenced to take place, but it could not 
bo filtered clear. On warming the mixture gently, the turbidity 
showed a tendency to clear up somewhat Subjected to carotul 
heating, the mixture appeared to show an increased turbidity at 65° 
(\, while at 72° C. there was a distinct and heavy turbity, but no 
separation of flocks. As the temperature was raised, the turbidity 
changed to a thick milkiness without, however, any appearance of 
flocks even on boiling. The solution seemed perfectly neutral to 
delicate test papers. By judicious addition of dilute acetic acid and 
renewed heating, the milky fluid was finally made to yield a ilocky 
precipitate, in the filtrate from which no proteid reaction could be 
obtained, thus indicating that the sodium chloride precipitate is 
composed wholly of matter precipitable by heat. 

The solution taken from the dialyzer showed strong proteolytic 
action on blood fibrin. 

The remainder of the solution was dialyzed for one week longer, 
until nearly every trace of sodium chloride was removed, and again 
tested. The fluid had a very milky appearance, but no distinct 
separation of floooulent matter was soon. This heavy turbidity 
cleared up somewhat on warming and disappeared completely on 
adding a few drops of 20 per cent, salt-solution, also on the 
addition of a drop or two of dilute nitric acid. The addition of 
more nitric acid to the latter solution was followed by the reappear¬ 
ance of a turbidity, whioh did not disappear by gentle heat, but 
separated into flocks, not readily soluble in a large excess of nitric 
acid. 

The reaction of the solution taken from the dialyzer was faintly 
alkaline. Heated, the solution became distinctly turbid at t*5°-7o° 
C. and quite opaque at 80° 0., but without separation of flocks until 
after persistent boiling. A drop of acetic acid, however, added to 
the boiling fluid quickly caused a fioeculent precipitate, the filtrate 
from which was practically free from all trace of proteids. The salt- 
free solution, although faintly alkaline, still showed strong pro¬ 
teolytic power. 
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On oautiously adding 0*2 per cent hydrochloric acid to the faintly 
alkaline fluid a heavy turbidity made its appearance, which changed 
to a flocculcnt precipitate as the fluid became slightly acid ; on 
addition of a small excess of acid the precipitate quickly dissolved. 
From this it may be inferred that if the solution had been perfectly 
neutral, a more pronounced separation of the proteid might have oc¬ 
curred in the dialyzer tube ; evidently, however, the body is ex¬ 
tremely soluble in very dilute acid and alkaline solutions, as well as 
in dilute solutions of neutral salts. Thus, the precipitate produced 
in this manner by the addition of a little 0*2 per cent, hydrochloric 
acid was readily dissolved by 10 per cent, salt-solution, the fluid 
becoming turbid again on boiling, with separation of a floeculent 
precipitate. 

Further, by gently warming the turbid mixture resulting from the 
addition of a few drops of 0-2 per cent, hydrochloric acid, the fluid 
cleared up almostly completely, the turbidity returning as the mix¬ 
ture cooled. 

Addition of dilute hydrochloric acid, however, did not precipitate 
all of the proteid; the filtrate still contained some proteid matter 
and, moreover, showed marked proteolytic action on fibrin. Thus 
in one instance, 0*2 per cent hydrochloric acid was added to the 
dialyzed solution until a distinct flocky precipitate resulted, this was 
filtered off and dissolved in 10“per cent, solution of sodium chloride. 
This solution on being heated gradually, grow turbid at 66°-68° C. 
but did not yield any further precipitate even on boiling. The tur¬ 
bidity did not disappear on the addition of 0'5 per cent sodium car¬ 
bonate, or of 0*2 per cent, hydrochloric acid, but was soluble in dilute 
potassium hydroxide. 

The filtrate from the above precipitate showed marked proteolytic 
action ; it also yielded a slight precipitate with strong nitric acid, 
not dissolved by warming; subjected to heat precipitation the solu¬ 
tion grew turbid at 73° C., but did not give any further precipitate 
even on boiling. The turbidity did not readily disappear on the 
addition of either dilute hydrochloric acid or of 0*5 per cent, sodium 
carbonate, but was quickly soluble in very dilute potassium hydfox* 
ide. Evidently, the substance precipitated by the acid and thai 
remaining in solution were essentially the same. 

From the foregoing, it is plain that the proteid substance pre¬ 
cipitated by saturation of neuttal pineapple juice with sodium chlo¬ 
ride, is a peculiar body partaking both of the characters of a globulin 
and of heteroproteose. That it approximates more closely to the latter 
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is evident from the fact that the several precipitates produced by 
heat are more soluble in dilute alkalies than is customary for coagu¬ 
lated globulin, and that the precipitate produced by addition of 
dilute hydioohloric acid is so readily soluble on warming the neutral 
or slightly acid mixture, followed by its re-appearance as the tem¬ 
perature is lowered. On the other hand, the pronounced insolubility 
of the proteid in warm nitric acid of all strengths is contrary to the 
usual behavior of the proteoses. Further, the substance gives a 
biuret reaction more violet than red, and when boiled for a short 
time with 0*6 per cent, sodium carbonate it is transformed appar¬ 
ently into alkali-albumin, since the precipitate resulting from neu¬ 
tralization of the alkaline fluid is then insoluble in salt solution, 
although readily dissolved by a slight excess of dilute hydrochloric 
acid. 

It is further evident that the proteolytic ferment of pineapple 
juice is either associated with this peculiar globulin or proteose-like 
body, or else is the body itself. The above method of precipitating 
the proteolytic ferment, by saturation of the juice with sodium 
chloride, brings about a complete separation of the ferment, piovidcd 
the fluid is fully saturated with the salt. The filtrate, however, still 
eoutains some proteid matter, precipitable by shaking the fluid with 
neutral ammonium sulphate. This substance was separated from a 
large quantity of juice, by treating the filtrate from the sodium 
chloride precipitate with ammonium sulphate, added to complete 
saturation. 

The slight stringy precipitate which resulted was filtered off, 
dissolved in w r ater and dialyzed. After several days a small portion 
of the solution, though still containing some salts, was tested as 
follows: heated gradually the solution became slightly turbid at 65°- 
70° with separation of flocks at H0°-82° C. The filtrate from this 
precipitate gave no further signs of separation even when heated to 
boiling, but a drop of acetic acid added to the hot fluid produced a 
slight turbidity. 

The dialysis was continued for atgrnt ten days longer, until the 
salts were almost wholly removed, when the solution was found 
faintly alkaline and slightly turbid. This turbidity disappeared 
at once on addition of a drop of dilute nitric acid, also on the addi¬ 
tion of a few drops of salt solution. Addition of 0*2 per cent, hydro¬ 
chloric acid to faint acid reaction produced a slight precipitate, 
readily soluble in salt solution. Subjected to heat precipitation, the 
turbid fluid cleared up somewhat at first, then became slightly turbid 
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at about 08° C., the turbidity becoming more pronounced at 75°~80° 
C., followed by the separation of a tine floeoulent precipitate at 
85°-87 # C. A more complete separation was obtained by adding a 
drop of acetic acid to the hot fluid. The precipitate produced by 
heat at about 85° C. was almost wholly insoluble in dilute alkalies. 

This ammonium sulphate precipitate was found wholly free from 
any proteolytic power either m neutral, acid or alkaline solutions. 
With the biuret test it gave a very faint violet color. 

Hence, as already stated, saturation of neutral pineapple juice 
with sodium chloride precipitates all of the proteolytic ferment 
present, while there remains in solution some proteid substance, pro- 
eipitable by ammonium sulphate, having essentially the same chemi¬ 
cal properties as the preceding body. Certain points of difference, 
however, are noticeable ; thus the body precipitated by sodium, 
chloride shows more of a tendency to separate from its solution on 
dialysis, than the substance precipitated by ammonium sulphate. 
Further, the former body on exposure to heat precipitation separates 
less readily from its solution, except on the addition of a drop of 
acid, although the solution shows a heavy turbidity at much the 
same temperature as the latter body. The one thing, however, to 
be emphasised here is that the sodium chloride precipitate is 
strongly piotooiytic, while the body separated by ammonium sul¬ 
phate is devoid of tins property. A more exact study ot the chemi¬ 
cal status of these two substances is now in progress, but at present 
nothing more definite can be said. 

Another method of separating the proteolytic ferment is by pre¬ 
cipitation with magnesium sulphate. Saturation of neutralised pine¬ 
apple juice with this salt gives much the same separation as that 
produced by saturation with sodium chlorido ; i, e. a slight flocky 
precipitate, readily soluble in w r ater and, after removal of the adher¬ 
ent salt, strongly proteolytic. The filtrate still contains some proteid 
matter, precipitable in HmalJ quantity by the addition of sodium 
sulphate in substance. 

The magnesium sulphate precipitate was examined with the fol¬ 
lowing results; it was dissolved in water and dialysed for several 
days, until the greater portion of the adherent salt was removed. 
On testing the solution by heat precipitation, it grew distinctly 
turbid at 6sJ 6 0., with separation of flocks at 78° 0. This precipi¬ 
tate represented practically all of the proteid present in the solution, 
for boiling the filtrate, with or without acid, failed to give any 
further separation other than a faint turbidity produced by the 
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acetic acid. The dialysis was continued for a week or more longer, 
until ©very trace of sulphate was removed, when the reaction of the 
solution was found distinctly alkaline, so much so that no precipi¬ 
tate separated even on boiling the solution, although it became quite 
opaque at about 78° (\, until a drop of acetic acid was added In 
another preparation, where the alkalinity was less pronounced, the 
solution after dialysis of all, or nearly all of the salt, gave a floccu- 
lent procipitate at H5° 0. 

The faintly alkaline solution of the proteid yielded a precipitate 
on addition of o*2 per cent, hydrochloric acid, very soluble in a 
little salt solution and in a slight excess of 0 2 per cent. acid. Only 
a portion of the substance was separated however, by this method 
of precipitation The filtrate, which appeared nearly neutral to 
test papers, on being heated grew turbid at 73° (\, without however 
any separation of flocks until the solution was boiled. The slight floo- 
culent precipitate which then resulted was wholly soluble in 0*5 per 
cent, sodium carbonate, and nearly so in 0*2 per cent, hydrochloric acid. 
Further, the filtrate had marked proteolytic pow r er and treated with 
nitric acid gave a distinct turbidity, not appreciably diminished by 
warming the mixture. That portion of the proteid precipitated by the 
dilute hydrochloric acid gave, after solution in dilute sodium chlo¬ 
ride, essentially the same reactions as the foregoing, so that evidently 
the tw r o fractions were identical. 

This preparation of the ferment agreed fairly well in its reactions 
with the substance separated by sodium chloride. Like the latter, 
the turbid solution resulting from the dialysis cleared up on addition 
of a little salt solution, likewise on the addition of a few r drops of 
dilute nitric acid, while more acid produced a second turbidity not 
readily dissolved by an excess of the acid, or by heat. With the 
biuret test, a more distinctly reddish color was produced than here¬ 
tofore seen. 

There are, therefore, two good methods for the isolation of the 
proteolytic feiment from pineapple juice ; one by satuiation of the 
neutralized fluid with sodium chloride, the other by saturation with 
magnesium sulphate. In our opinion, the former method yields a 
product with the strongest proteolytic power, although this needs to 
be verified by further observations. As to the exact chemical nature 
of the ferment, or of the body it is associated with, we are not yet able 
to speak with perfect confidence. It is our opinion that the proteo¬ 
lytic body separated by the aboVe methods is a mixture of a globulin 
and a proteose, but as yet we bave not been able to accomplish a dis- 
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tinct separation. On the other hand, it is possible that the sub¬ 
stance is a single body possessed of properties akin to both the above, 
but this view seems hardly probable ; its precipitation by saturation 
with magnesium sulphate and by sodium chloride possibly favor its 
being a globulin, while its extreme solubility in dilute salt solutions, 
in dilute acids and alkali are equally characteristic of both bodies. 
The more or less constant solubility of the heat precipitates in 
dilute alkalies favors its proteose nature, and if a proteose it is most 
closely related to heteroproteose. The substances are, moreover, 
alkaliue reacting bodies completely precipitable by heat, especially 
in the presence of a trace ot acid. 

We are now occupied, with the aid of larger quantities of mate¬ 
rial, in an attempt at a better separation of these bodies with the 
hope of acquiring more definite knowledge regarding their chemical 
nature, composition, etc. 

Whether globulin or proteose, these bodies present in pineapple 
jnice, are very resistant to the digestive action of the ferment. 
Thus, long continued warming (3-5 hours) of fresh pineapple 
juice with strong proteolytic power at 40° C. does not, in the 
least, change the temperature itt which the several heat precipita¬ 
tions occur ; a point which certainly indicates the resistance of these 
proteids to proteolytic, or at least to this particular kind of proteo¬ 
lytic, action , the bodies m this respect resembling the atmid bodies 
described by Neumeistei * 

Products formed by the proteolytic action of the ferment. 

On this point, we have made only a few preliminary experiments, 
designed simply to throw some light on the nature of the ferment as 
a proteolytic agent. The results indicate that the ferment is more 
nearly related to trypsin than to pepsin, in that not only are proteoses 
and peptone formed by its action, but also leucin and tyrosin. 

When washed and boiled blood fibrin, for example, is warmed at 
40° C. with fresh pineapple juice of natural acidity for two or three 
hours, the proteid matter is thoroughly digested, but, as previously 
stated, a fairly large residue of finely divided matter remains undis- 
solved, resistant to the further action of the ferment. This anti- 
albumid-like matter is readily soluble in weak solutions of sodium 
carbonate, from which it is re-precipitated by addition of acetic acid, 

* *5eitachrift fiir Biologie, Band *xvi, p 51. .“TTober die n&chsto Einwitkung g®. 
spannter Wsssetdkmpfe auf Protein® u»d uber eme Gruppe eigonthQmlioher Erwelsg- 
kdiper uixd Alburao#wtt,” 
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And not readily dissolved by an excess of the acid. This same body 
is likewise formed by the action of fresh pineapple juice in neutral 
or weak alkaline solutions, and also by the isolated ferment as pre¬ 
pared by the methods previously described. 

Boiling the acid digestive fluid gives no noticeable coagulum, and 
addition of moderately strong nitric acid likewise fails to produce 
any precipitate. Neutralization of the acid digestive mixture may 
give rise to a small amount of a neutralization precipitate, lesembling 
acid-albumin. On evaporation of the neutralized fluid, the solution re¬ 
mains fairly dear, and w hen sufficiently concentrated addition of strong 
alcohol gives a gummy precipitate of proteose and peptone, while 
from the alcoholic solution crystals of tyrosin can be obtained and, 
in lesser quantity, leuciu also. Tyrosin appears to be present in 
much larger amount than leucm. On dissolving the alcohol precipi¬ 
tate in water aud saturating the solution with ammonium sulphate a 
heavy piecipitate of proteose is obtained, while in the filtrate a large 
amount of true peptone is found, which after removal of the sulphate 
by dialysis gives a bright red color with the biuret test, etc. So far 
as our experiments extend, the proteose is composed mainly of a 
deutero-like body, only a small precipitate being obtained by satura¬ 
tion with sodium chloride, either in a neutral or slightly acid solution. 
An experiment like the preceding carried out with coagulated egg- 
albumin gave essentially the same results. 

When pineapple juice of neutral or faintly alkali m reaction , or a 
neutral or sliyhtly alkaline solution of the proteolytic ferment, is 
warmed with blood fibrin, for example, the digestion appears much 
tjie same as the preceding, but on heating the filtered solution a very 
pronounced milky turbidity appears, which on addition of a drop 
or two of acetic acid changes to a heavy floeculent precipitate, insol¬ 
uble in excess of the acid. 

Further, addition of nitric acid to the neutral or slightly alkaliue 
digestive fluid gives a heavy curdy white precipitate, insoluble on 
application of heat, and likewise insoluble in an excess of the acid. 
Heated with an excess of acid, the precipitate takes on an intense 
yellow color. This precipitate produced by nitric acid is likewise 
insoluble in a 10-per cent, solution of sodium chloride, at least in the 
presence of the acid. 

This body, so characteristic of bromeliu digestion in neutral or 
faintly alkaline, solutions, is very resistant to the action of the fer¬ 
ment, being still present even after a long-continued digestion, It 
seems probable that this substance results from the action of the fer- 
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inent in a neutral or alkaline solution, on the insoluble antialbumid- 
like body so conspicuous in an acid digestion ; for while the latter 
body is also present in neutral and alkaline digestions, the amount 
seems'smaller, and further, the reactions of the two bodies are very 
much alike. 

Aside from this one point of difference, the products formed in a 
neutral or alkaline digestion are, so far as we have seen, essentially 
the same as those formed by pineapple juice of natural acidity. Thus, 
on boiling a slightly alkaline digestive mixture resulting from the 
action of the isolated ferment on blood fibrin, and adding a drop or 
two of acetic acid to facilitate the separation of the coagulant, a 
clear filtrate was obtained, without trace of reaction with nitric acid, 
except in the presence of salt, and giving the usual reactions for pro- 
teose and peptone. Thus, the addition of concentrated salt-solution 
to the clear filtrate, followed by a few drops of acid gave more or 
less of a turbidity, readily dissolved on application of heat, reappear¬ 
ing on cooling. 

We hope soon to present a more detailed report regarding the 
properties and composition of the several products resulting from 
the action of the isolated ferment on egg-albumin, blood fibrin and 
myosin. 

Sheffield Biological Laboratory of Vale University. 



XVIII.— The Nephrostomes op Rana. By Oliver C. Far¬ 
rington. 

In the Urodeia, as is well known, nephrostomes are always present, 
serving as a means of free communication between the body cavity 
and uriniferous tubules. According to Hoffman, 1 *' both Spcngel and 
Meyer, whose elaborate investigations independently made, first gave 
us accurate knowledge of the structure and office of the nephrostomes 
of Urodeia, state that these organs exist also in the Anura, but they 
were unable to determine with certainty the point of connection 
between them and the tubules. The nephrostomes appear, according 
to these authors, on the ventral surface of the kidney, where this is 
covered by the peritoneum. Their number vanes in different genera, 
but in Rana there are from 200 to 250. In most genera they open 
directly inward, but in some they take a short horizontal course on 
the surface before entering the kidney. As before stated, their point 
of junction with the tubule is difficult to establish with certainty, but 
according to the view of Spengel they unite with the fourth section 
of the tubule rather tftan with the first section or neck as in Urodeia. 
Nussbaurn also investigated this question and his first results! con¬ 
firmed SpengePs views. Later investigations ,\ however, led him to 
the belief that although during the tadpole stage the nephrostomes 
connect with the neck of the tubule, as development proceeds they 
are forced away from it and open, in the adult frog, into the branches 
of the renal-portal vein. Haslam,§ the most recent writer on the 
subject, controverts all the previous views, stating that neither in 
microscopic sections or teased preparations has he been able to find 
any trace of such organs. The conclusions which he draws from 
various experiments on the frog are as follows : “ If the peritoneal 
funnels exist in the adult frog, (1) they are very difficult to find ; 
(2) they do not form a free communicating path between any part 
of the uriniferous tubuleB and the abdominal cavity ;#(3) their super¬ 
ficial terminations have no free cilia.” Heidenhain, according to 
this author, was also unable to find these organs. 

* Brorm's Klasseu und Ordnungen dos Thwr-retchs, vol. vi, p, 461. 

f ftiteiuwab d. Niederrheinisoben GewlL In Bonn, 1877, p. 122 

\ Zoot Anzeiger, 1880, No. 67, p< 514* 

g Eckert Anatomy of the Frog. Translated by Geo. Haslam, 1889, p. 336. 
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The subject is one of interest, since it ih desirable that we should 
know at what point in the ascending scale of animal life these organs, 
which probably exist in all vertebrates as an embryonic feature, cease 
to characterize the adult forms. 

In the hope that the recent improved methods of section cutting 
and reconstruction might throw additional light on the question, the 
work which is described in the following pages has been done by the 
writer. 

In carrying on this work, all the experiments which were made on 
the frog were duplicated by similar ones on the newt, and the same 
is true of all the preparations made for section cutting. This was 
done in order to compare directly results obtained in a species 
where the nephrostomes are known to exist, with those given by the 
frog. 

Two species of Rana were used, /tana Cat<>Hbi«na and liana 
virwceMt, but no dissimilar results due to difference of species were 
noted. Of the newt, the species used was the common 1/lnngetgins 
oireHt'em. 

The investigation has led to the following conclusions : 

T. Microscopic* sections of the frog’s kidney often show, passing 
inward from the ventral surface, small tubes which arc to bo regarded 
as nephrostomes. a 

II. These tubes have free, active cilia. 

III. Strong, if not conclusive evidence exists to show that these 
open into the blood capillaries of the kidney. 

, 1. Fig. 1 shows a section of the newt’s kidney with nephrostomes 
appearing at various points indicated by the letter n. 

At the surface these have a diameter of about *04 um ‘, then passing 
inward show a slight funnel-like enlargement to about *06 rom . For 
this pait of its course the tube is seen to be made up of a ciliated 
epithelium, the cells of which are narrow, elongated, somewhat fusi¬ 
form, and have indistinct nuclei. Two of these funnels are seen 
uniting in a common lube, in fig. 1, an arrangement stated by Spengel 
to be quite common. For the rest of its course the tube, having a 
diameter of atyrnt *024 n ‘ m , loses its distinctive epithelium and its 
walls are thin and structureless till it opens into the uriniferous 
tubule (n. L fig. 1). Figs. 2, 3 and 4 show sections of the kidney of 
the frog prepared similarly to those of the newt. As will be seen, 
these show openings or cavities on the ventral surface, about •085 mm 
in diameter, lined with a distinctive epithelium and resemlliag in 
every respect those just noted in the newt. The distance to which 
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they can be traced inward depend* on the favorableness of the sec¬ 
tion. The one shown in tig. 3 extends inward for a distance of •ie n,m . 
By tracing the openings onward through successive sections we find 
them passing into a tube of an average diameter of •0(9 mn , which con¬ 
tinues its course near the ventral surface of the kidney (v. t. fig. 3). 
The tube finally loses its distinctive structure and opens probably 
into the capillaries flowing toward the vena cava inferior. This inner 
termination, however, it was found impossible to trace with certainty, 
though it was sought for with the greatest care through a large 
number of sections. The opening at the point of junction is undoubt¬ 
edly extremely small, so that the chances of finding a section m 
which it could be traced with certainty w ould be few indeed. The 
nature of the epithelium lining the nephrostome is shown in fig. 3. 
It is seen to be made up of large euboidal cells having well defined 
nuclei and resembling in size and shape the cells of tin* uritiiferous 
tubules, though they lack the stnations which usually characterize 
these. At the opening on the surface the cells become flattened and 
smaller and the cell outline is less distinct. 

The nephrostomoN of tadpoles were found to possess a similar epi¬ 
thelium, but in the tadpoles tin* cells are more nearly like those of 
the uritiiferous tubules than in the adult frog. 

The method of preparation of these kidneys and of those of the 
frog w r as to preserve in Muller’s fluid 24 hrs., transfer to 95 per cent, 
alcohol and stain with hiematoxylin. 

II. The cilia appear so plainly in sections that there can be no 
doubt of their presence. Further evidence of ciliary action was 
obtained, however, by adoption of the method proposed by Nuss- 
baum (1. i\), which he describes as follows : “Chloroform the animal 
until respiration has ceased. Inject in the body cavity 0*5 per cent, 
salt solution containing powdered carmine. Close the body wall. 
Immerse the animal for 3 hrs, in Muller’s fluid and after 12-24 hrs. 
transfer the kidney to alcohol.” 

As Nussbaum states, thm sections of the kidney will then show the 
carmine distributed through the funnels and tubes, thus giving posi¬ 
tive evidence that its fine particles have been carried inward by ciliary 
action. Such a section is shown in fig. 2. Haslam states (1. c.) that 
having placed properly dissected frogs in 0*6 per cent, sodium chloride 
solution in which finely divided gamboge was suspended, no trace 
of ciliary action was in any case found on either surface of the 
kidney.* In what way it was anticipated that the ciliary action 
would show itself is not stated* but it ’ is doubtful if the cilia of 
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opening# so minute could produce currents or accumulations of par¬ 
ticles large enough to be seen from the surface. Applying the 
experiment of Nussbaum, however, at se\en different times to both 
male and female frogs of various sizes, the evidences of ciliary action 
previously described were observed in every case. 

III. Our belief that the nephrostomes in the frog open into the 
blood capillaries of the kidney, rests mainly on the fact that sections 
prepared after Nussbaum’s method show that the carmine is present 
not only in the nephrostomes, but in the blood capillaries and large 
veins which are near the ventral surface of the kidney. This is shown 
in both tigs. 2 and 4. Applying the method of Nussbaum to the newt, 
we hud the carmine invariable in the uriniferous tubules and not in any 
other part of the kidney. In the frog, however, the carmine is not 
found in the tubules at all but only m the blood vessels. This makes 
the evidence almost conclusive that the nephrostomes open into the 
tubules in the one case and into the blood vessels m the other. We 
need, however, to trace the tube directly to its termination before we 
can assert positively its connection, since it may be possible that the 
carmine could make its way into the circulation by some other course. 
Nussbaum states that by sections cut in glycerine he was able to fol¬ 
low directly the course of the carmine from the nephrostome into the 
blood vessel. It is very doubtful, however, if the evidence from 
such sections could he relied upon, since the writer found that unless 
some iixative for the carmine was used the particles were scattered 
by the knife through every part of the kidney. To overcome this 
difficulty use auih made of a method for imbedding proposed by Prof. 
S. I. Smith. The kidney was imbedded in celloidin, but instead of 
trying to make sections of this block by the usual method of cutting 
under alcohol, the block was reimbedded in paraffine. From this 
block, then, sections could be cut as usual with paraffine, and the 
celloidm held all particles so firmly in place that there could be no 
doubt that the place of the carmine in any part was that it had natu¬ 
rally reached. From tig. 4, which represents a section prepared 
after this method, it will be seen that the carmine appears only in 
those blood vessel# near the ventral surface. This was invariably 
true, and hence the conclusion that the nephrostomes open into the 
capillaries flowing into the vena cava. ThiB fact, moreover, makes 
it quite unlikely that the carmine could have entered the circulation 
in any other way than through the nephrostomes, for it would then 
be equally distributed through the blood vessels of the kidney. To 
test this point further, the vena cava inferior of a live frog was tied 
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just above the kidney before injection of the carmine. It was hoped 
thus to determine whether the carmine would enter the circulation 
through other vessels, if it were not supplied by the kidneys. Upon 
examination the particles were found to have entered the nephro- 
stomes only a little way, and were not present in any of the blood 
vessels ; but, as the stopping of the circulation caused the animal to 
die very quickly, the test was not regarded decisive. 

It seems probable that if the nephrostomes connect w r ith the blood 
vessels they would be reached by injections of the latter. As no 
mention is made by other writers of experiments of this kind, except 
that of the injection of the ureters by Haslam, this point was care¬ 
fully tested. The first injection was made through the vena cava 
inferior, the anterior abdominal being also opened. This showed 
only the blood vessels to be injected and no passage of the fluid into 
any of the nephrostome tubes. The second injection was made in 
the same w*ay except that the renal-portal of one side was tied so 
that if any extra pressure were needed to force the fluid into the tubes 
it might be thus supplied. The results were, however, like those of 
the first injection. The third injection was made through the renal- 
portal of a very large frog with the anterior abdominal opened. By 
this means the nephrostomes were successfully injected, the fluid show¬ 
ing plainly in the tubes and funnels and even coming to the surface, 
though it did not flow out to any extent. This result seems to place 
the connection of the nephrostomes with the blood vessels almost be¬ 
yond question. On seeking, however, to trace the direct opening of the 
nephrostome tube into a blood vessel by means of sections, it was found 
as before impossible to do so with absolute certainty, though the con¬ 
nection was in many cases very close. Since the nephrostomes prob¬ 
ably serve as lymph vessels, the openings into the capillaries must be 
small enough to prevent the passage of the blood corpuscles into them, 
so that, as before stated, the ehanpes of tracing them with certainty 
are few indeed. The experiments seem to teach that the passages 
inward from the nephrostomes can be reached by a current going 
toward the vena cava but are closed to one coming from it. This is 
difficult to explain if true, but needs further proof. The remarkable 
change of function which the nephrostomes seem to undergo, from 
service as excretory organs to that of lymph vessels, gives rise, also, 
to physiological questions of much interest. It is not, however, the 
purpose of this paper to discuss these, since they call for much fur¬ 
ther investigation. It is the hope of the author that others may 
study these points and bring new facts to light. 
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A few points may be mentioned regarding the macroscopic appear¬ 
ance of the nephrostomes. The writer found they could be seen 
plainly from the surface by staining the kidney in 0*5 per cent, silver 
nitrate solution from .3 to 5 minutes. By this treatment the nephro- 
stomes are made to appear like minute craters scattered over the sur¬ 
face. As noted by Hoffman, they are most abundant in the region 
medianward from the adrenal gland and are especially numerous near 
the large branches of the \ena cava. Fig. 5 is an attempt to repre¬ 
sent their distribution and appearance, though it is difficult to do this 
by a drawing. The nephrostomes are represented by dots and the 
little circles indicate lighter spots on the surface which are often 
mistaken for their openings but are in reality produced by the 
Malpighian capsules showing through. The largest number of 
nephrostome openings counted on any one kidney was 150. 

In conclusion the writer wishes to acknowledge his indebtedness 
to Prof. S. 1. Smith, at whose suggestion the investigation was under¬ 
taken and whose valuable advice and assistance have been freely 
rendered during the work. 

Shoffield Biological Laboratory, Juno, 1891. 


EXPLANATION OF PLATE XXIV. 

Fig 1 Dorso-vontral section of kidney of Ihrmyctylm virr&cms, 9/y in thickness 

Fig 2 Ventral portion of dor^o-ventral section of kidney of Hana Cateaham . 9// 

in thickness. 

Fig 3. Similar section showing single nephrostome. 0/i in thickness. 

Fig. 4. Similar section ontue, allowing the distribution of tho carmine in the blood 
vessels* 

Fig 5 Right kidney of Pam Catf’sbwna, female Ventral view. 

a artery, t v. blood vessel, (. carmine; M\ Malpighian capsule; ». nephrostome; 

n t nephrostome tube, u t unuiferous tubule; v i. large vein leading 
to vena cava The ventral surface in tho figures is to the left, dorsal to 
the light. The carmine whore not lettered is represented by black dots. 



XIX. —Notes on- the Fauna op the Island op Dominica, 
British West Indies, with Lists op the Seedier obtained 
AND OBSERVED BY G. K AND A. II. VeRRILL. By <4. E. 
Vkrrill. 

The following collections were obtained by my brother and my¬ 
self during March, April, and May, 1890, on the Island of Dominica, 
one of the Lesser Antilles, situated in Lat. 15° 18' to 15° 45' N. and 
Long. 61° 14' to 01° 30' W. 

This islaud lies approximately north and south, is of volcanic 
origin, rising abruptly from the sea, and is about 29 miles long by 
17 wide, the whole containing about 290 square miles. Generally 
speaking it is composed of a high central ridge or crest running 
lengthwise, the crest itself being made up of a number of peaks, the 
highest attaining an altitude of about 5300 feet. 

From this central crest it slopes down to the east and west in a 
succession of lower peaks and ridges with deep valleys and ravines 
between, many of which contain rapid mountain streams. Close to 
the coast these valleys widen, frequently to quite an extent, giving 
chance for sugar plantations, etc. This is particularly the case on 
the western, or leeward side, where the slope is much less than on 
the windward, or Atlantic side, so that it is possible to cultivate the 
ground well up on the mountains on the former side. 

The vegetation of the island is of the most luxuriant type, cover¬ 
ing the mountains to their tops and consisting of a very great variety 
of trees, palms, tree-ferns, shrubs, vines, etc. The tree-ferns are 
very abundant and often twenty feet or more high. Many of the 
trees reach a great height, while the smaller ones with the various 
vines and lianas form a network almost impassable unless a person is 
armed with a u cutlass” or u machete” almost invariably carried by 
the natives to cut their way. 

The temperature along the coast averages about 85° F. most of 
the time, but back in the interior, among the mountains, it is much 
cooler; so cool, in fact, that at night one needs a pair of good heavy 
blankets. The climate is also very damp, especially up in the 
mountains w'here, even duriug the dryest portion of the year, there 
is a succession of short, sharp showers every day, each followed by 
Trans. Conn. Aoaix. Vol. VIII, 42 Arm, 1892. 
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bright sunshine. In fact it not unfrequently rains from a cloudless 
sky, so that one is no sooner dry from one shower than he is pretty 
Rure to be drenched by another. 

This island appears to have been but very little visited by col* 
lectors. So far as I am aware but one collection of any size, that of 
Mr. Fred. A. Ober, made in 1877 for the Smithsonian Institution, 
has previously been sent to this country (of. Proc. II. S. Nat. Mus., 
vol, i, p. 48.). To this Dr, II. A. A. Nicholls subsequently made some 
additions (ib. vol. iii, p. 254). Another collection was, however, 
made there in 1887 and 1888 by Mr. (too. A. R&mage, the naturalist 
employed by the joint committee of the Royal Society and British 
Association for investigation of the fauna and flora of the Lesser 
Antilles ; and in 180,1 Rev. E. V Taylor spent two weeks in Dominica 
making a small collection (cf. Ibis, vol. vi, p. 157), 

The island itself presents many difficulties to a collector; for, aside 
from its being very mountainous and heavily wooded, as mentioned 
above, there are no means of transportation for baggage, etc., except 
on the heads of natives; while the collet*tor himself must depend upon 
his own legs oi one of the small, and not too lively, native ponies, there 
being but two carriages on the island and their use being restricted 
to the immediate vicinity of the towns and along the coast for a few 
miles, as there are no carriage roads whatever in the interior, or 
crossing the island, and in many places even the trails are very poor. 

Our collections were, for the most part, made from four camps, 
as follows : at Laudat, a little hamlet at an elevation of about JG00 
feet, at the head of the Roseau Valley, and about ten miles from 
Roseau, the principal town on the island; at Spring Hill, situated 
on the side of the same valley at about the same elevation as Laudat, 
or a little less, and distant about three miles from the latter place; 
at Bass en-ville, situated on a high plateau in the interior of the island, 
about half w r ay across, and at an elevation of about 2000 feet; and 
at Lasswa, situated on the eastern or windward side of the island. 

Wo found the inhabitants uniformly kind, courteous, and anxious 
to help us in every way. Our thanks are especially due to the Gov¬ 
ernor of the Leeward Islands, and to the President and Members of 
the Council of Dominica for their kindness in giving us permission 
to collect there, placing at our disposal the house for the Government 
engineers at Bass-en*ville, and for courtesy in many ways. We are 
no less indebted to the following named gentlemen residing on the 
island - to Mr. James, the Inspector of Police, for valuable aid in 
many ways; to Dr. H. A. A. Nicholls, well known by his oontribu- 
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tious to science from the fauna and flora of this inland, for aiding us 
by his own knowledge of the birds, the best collecting grounds, and 
much general information and help ; to the Bishop of the Roman 
Catholic Church and hit* priests for their hospitality and aid, espe¬ 
cially in allowing us to enter the churches m search of some species 
of bats and the owl (A.flammea nigresccns Lawr.) ; to Mr. A. Davis 
Uevicre and bis brother Emory Reviere, of Clark Hall, for their great 
kindness and hospitality while we were in the Layou Valley ; to Mr. 
Hennessey Dupigny, who accompanied us part of the time, and to 
whose consummate woodcraft and knowledge of the habits of the 
birds we are in a large measure indebted for our success and for 
many valuable specimens, which W'e should otherwise have been 
unable to procure ; and to Mr. Arthur Ogilvy, Mr. A. Frampton, and 
Mr. Wm, Hellion, for many acts of kindness and aid. In addition 
to those above named gentlemen many others gave us much valuable 
assistance and all endeavored to make our stay there as pleasant and 
profitable as possible. 

For the working up and identification of the collections we are 
indebted to the following gentlemen :—to Mr. J. A. Allen of the 
Am. Mus. of Nat. Hist, for the identification of the birds and mam¬ 
mals, for certain notes on the same which appear in the following 
list, and for valuable advice on the nomenclature used therein ; to 
Prof. K. I). Cope for the identification of the Reptiles and Batrach- 
ians, and for notes on the same ; to Mr. Sanderson Smith of the Ain. 
Mus. of Nat. Hist, for the identification of part of the Mollusca ; 
and to Prof. S. I. Smith of Yale l T niv. for the identification of the 
Crustacea. 


Notes on the Mammals. 

The mammals of Dominica are very few indeed, those indigenous 
being mainly bats, of which there are several species that are quite 
common, but rather difficult to procure owing to their nocturnal 
habits. We procured but one, which Mr. Allen examined and says 
is probably Vespertilio nigricans } at least it so nearly resembles it 
that he cannot see wherein it differs without having more material. 

These small bate, of this species or very closely resembliug it, 
were very common about Bass-eu-ville in the evening, but though I 
shot several I lost all but this one among the high grass and bushes, 
the light being very dim when they appeared, and in the morning 
we could never find any trace of them, they probably having been 
oaten or earned off by the crabs (P dentata) which were always on 
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the watch for anything in the nature of meat that we might throw 
ont. Besides these small bats we several times observed much larger 
ones of one or more species which I suppose were some kind of 
fruit bats, but we wore unable to procure any, as we never saw them 
except when it was quite dark, too dark to shoot with any accuracy 
at an object moving so swiftly and seen for so short a time as they 
were when suddenly darting across the narrow trail bordered by 
thick woods on each side. Those large bats were seen almost ex¬ 
clusively at a short distance from the coast, and I think they arc 
confined to the less elevated portions of the island. 

Besides the hats, there are found here a species of agouti and an 
opossum, or opossum-like animal, called “Manacou” by the natives, 
the latter having been introduced, hut both are now quite common, 
and the agouti forms quite an article of diet among the natives. 
The common rats and mice are exceedingly abundant, but we saw no 
native ones at all. 

List oj Bird# obtained and ob*< rv< d, with Notes on their Habit*, 

Nests, and E<j<js . 

* 

Pi, A IKS \\V, XXVI, XXV11. 

The following notes on the habits h re from the combi nod observa¬ 
tions of my brother, A, 1L \ orrill, and myself. The descriptions of 
the nests and eggs themselves, unless otherwise stated, l have made 
from the specimens aetually obtained by my brother and now in the 
Peabody Museum, hut the notes on the nesting habits, etc., are 
mainly by him.* 

Unless otherwise stated the measurements given were made from 
the fresh specimens at the time ol collection, and arc given in inches 
in the following order: length, wing, tail, extent. In some cases, 
where they may he useful foi comparison, 1 have added measure¬ 
ments of the hill (exposed culmen unless otherwise stated), and tarsus, 
both made from the skins. The measurements of the eggs are in 
decimals of an inch. In most cases I have given the measurements 
of several specimens to show the variation. 

The sex was carefully determined in all eases by dissection, and in 
one or two eases the previous conclusions with regard to the plumage 
of the adult female are shown to have been erroneous. 

* As 1 did not arrive n, Dommica un.,1 the latter part o/ April, wheu tho brooding 
season was nearly over, we toajc few nest# nflor my arrival. 
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The identification, an previously stated, was by Mr. J. A. Allen, 
whose authority is too well known to admit of an^ doubt, even had 
he not been aided bv many of Mr. Ober’s type-specimens. 

The list probably comprises very nearly all of tin* land birds, but 
comparatively few of the aquatic species, as our time was too limited 
to warrant spending it on these latter, which are, for the most part, 
much more widely distributed and better known. 

It is a rather striking fact that nearly all of these islands have a 
number of species of Passerine Birds peculiar to eaeb, though repre¬ 
sented in the adjacent ones by closely allied species. The entire 
absence of woodpeckers on this island, covered with trees, is another 
peculiarity. In a few cases we have added species not previously 
known in Dominica to the fauna of this island, and in several cases 
have taken species seeu, but not identified, by Mr. Ober. 

The vernacular names, given in this and the following lists, arc 
those used by the natives and arc commonly in the French patois of 
the island. When the native name was evidently derived from the 
French, yet differs materially from it, I have given the patois pro¬ 
nunciation, expressed as well as possible by English spelling, with 
tbcyiriginal French word and English equivalent in parentheses. In 
many cases it has been impossible to even guess at the original from 
which the native word has come, and in other eases it has undoubt¬ 
edly been derived from the Caribs, a number of whom still inhabit 
the island ; but, as both the Patois and Carib languages are wholly 
spoken ones, I have only been able to preserve the sound, as nearly 
as possible, by phonetic spelling. The following abbreviations are 
used : Fr. = French, Pat. = Patois, Ca. - Carib, Eng. = English. 

It is a rather peculiar fact that the natives know' nearly all the 
birds and distinguish even closely allied species by different names. 
They also know and readily recognize them by their notes and are 
generally able to identify the nests and eggs. 

The arrangement used is that adopted by the Amer. Ornith. Union. 

Order, LONGIPENNEB. 

Family, Laridjk, 

l. Sterna fuliginosa Gmoi. “Twar-oo” (Pat.). 

A number of terns, probably of this speoics, were seen at different 
times flying about the harbor at Roseau. Several other species of 
terns were* also seen but not near enough to identify with any 
certainty. No specimens of these, and many other marine birds 
were obtained, owing to lack of time, as has been previously stated. 
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Order, TUBINARE8. 

Family, Pkck’ellakup k. 

Much ha h been wait! and many stories an' told of the so-called 
“ Diablotin,” which the inhabitants of this island say used to make 
its burrows and nests on the mountain which is called Mi. Diablotin, 
the highest peak in Dominica. All agree, however, that none have 
been seen there for a long time, twenty years or more, so that it is 
very difficult to get a good description of what this bird was like. 
However, the Bishop ol the Homan Catholic Church kindly showed 
my brother an old book in bis possession which contained a picture 
that showed the “Diablotin ” to have been some sort of a petrel, but 
to what genus or species it belonged it was impossible to tell. Fur¬ 
ther than this wo could learn nothing of importance concerning it. 
Very likely it was the same as the “Diablotin ” of Guadeloupe, (cf. 
Auk. viii, p 01). 


Order, STEGAN OPODES. 

Family, Piiakthontid js. 

3. Phaethon flavirostris Brandt. 

Common. Breeds in the cliffs along the coast on the leeward side 
of the island. Though no specimens were taken there is no doubt 
of the identity ot this biid as they could be closely observed. 

Mr Ober took tbis species in the same localities where it was 
observed by us. 

Family, Pklkcanid^:. 

Pelecanus fuscus Linn. 

Abundant all tin ought the West Indies. Several seen about the 
island. 

Family, Fhkgatioac. 

4. Fregata aquila (Lmu). 

Seen several times Hying over, high in the air. 

Order, ANSERES. 

Family, Anatid^j. 

According to the natives, ducks of one or more kinds are sometimes 
seen, in the fall, in the Mountain Lake and fresh water streams, We 
ourselves saw none at all, 
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Order, HERODIONES. 

Family, A*itt>RiD^«. 

5. Ardea herodias Lmn “Crabmr noir,” Pat and Fr (Black Crab-onter) 

■* Black Crabier,” Pat “ Black Gaulin,” Pal 

This bird wa« described to us under the above Patois names by 
Mr. Henncssy Dupigny and others, and one or two were seen in the 
river at Bass-en-villc, but uo specimens were obtained. 

Though not observed by Mr. Oher in Dominica or Guadeloupe, he 
took it in nearly, if not all, the other islands visited by him, and Dr. 
L’Horminier records it from both Guadeloupe and Martinique in a 
“ Catalogue des oiseaux observes H la Guadeloupe par le Doeteur F. 
l/IIerminier, de 1827 h 1844,” given by Mr. Lawrence in connection 
with Mr. Obei’s list (Proc. [J. S. Nat. Mus., vol, i, 1878, p. 450). 

A smaller “ Black Crabior,” which was described as being found 
in Dominica by several of the inhabitants, is probably A. cwrnlea, 
taken there by Mr. Ober. 

6. Ardea egretta Gmel, 44 Aipprctt-e,” P«t. ami Fr (Egret) “White Gauhn,” 
« Pat. 

Not particularly rare along the rivers, especially the Layou 
River, Seen several times in the neighborhood of Bass-emville. 
Though several were observed no specimens were secured, partly 
owing to the shyness of the birds themselves and partly to our own 
lack of time, but I am very sure of the identity, as I am familiar 
with the above species, having seen and shot it many times in 
Florida. This bird was not observed by Mr. Ober among the Lesser 
Antilles at all, though “a large White Heron ” was described to him 
as visiting Barbuda, but Dr. L’Herminier records it from both 
Guadeloupe and Martinique. 

As with the last species, the natives also described another 
“ White Gaulin,” smaller than this one, which is probably H. can- 
didissinniy taken there by Mr. Ober. 

7. Ardea viresoens Liuu, 41 Kialoo,” Pnt. 44 Green Orabier/’ Pat 
Bvtornks vtroscervf (Limi ); Taylor Lawr,, and Sksl Lists 

Resident. Common along all the streams. Habits the same as in 

the IT. 8. 

Irbies yellow, legs and feet greenish yellow. f l8~6JL~2g-25, bill 
2|, tarsus 2. Sex? (from skin), wiug 7$, tail 2J, bill 2^, tarsus 2. 
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8. Nyoticorax violaceus (Linn) ‘Cnbioi Pat, and Fr (Onb-eater) 
k ‘ Night Gauhn,” Pat 
NycUaidea vtolacm (Linn ), Scl List * 

Common, but on account of its nocturnal habits not very often 
seen. Most of our specimens were piooured by Mr. Hennessey 
Dupigny near Shawford in the Roseau Valley. 

Iris orange, legs and feet yellow, bill black. Sexes alike, young 
very different, somewhat resembling the young of X. ni/eticora.r 
nwciufi. $ 20-12 4^-42, bill IPl, tarsus 3*0. In other specimens, 
wing 1 l£~ilS, bill P0-3’l, tarsus 3 4-3 ft. 

“ Nest built ui U\o tnllcst treew Kggs pale bluish green.”—(i u v.) 

Order, PALUDICOLAE. 

Family, Hat lid l. 

It Ionorms martmica (Lnm.) ‘ Poule doau,” Pat nnd Fr (Wntoi-hfu), 
Poiphytto )innhuuuA (Lmn), Lawi. List 

A bird described to us by seveial of the inhabitants under the 
above Patois name was very likely this species, a specimen of which 
was shot there after Mr. Ober’s departure but which was saved for 
him (Proc. l\ 8. Nat. Mus., vol i, 1878, p. 197). Said by those who 
described it to be rare. Given from Guadeloupe and Martinique by 
Dr. I/Her mimer. 

Order, LIMICOLAE. 

Family, Scolopahil®. 

10. Ereunetes pusillus (Lnm ) 4 DAmmo," Pat and Fr. (Snipe) 

ttreuiHtrs pitrifwalua (Tlhg) Lawr List birds Least r Autillus (P. TJ. S N M., vol i, 
1878, p 488) 

A sandpiper seen by us several times, but not procured, was prob¬ 
ably tins species, Mr. Oher also observed a sandpiper here, “Spe¬ 
cies undetermined/ 1 which Mr. Lawrence referred to this species in 
his “ Catalogue of the Birds noted from the Lesser Antilles by Mr. 
Ober.” Obtained by Dr. Nieholls who states that it is “common at 
the mouths of the rivers during the hurricane months.” (of. Proc. 
U. S. Nat. Mus., iii, p. 250). 

it. Aotitis macularia (Linn) 

Trtngoides maculatiu\ (Lnm.), Lawr Lmt. 

Rather common. Seen on the rooks in the beds of streams and 
along their shores. No specimens were taken from lack of time hut, 
T have no doubt of the identity of this bird, so familiar to every 
North American collector. Also taken there bv Dr. Nieholls. 
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Order, COLUMB^SE. 

Family, CoctiMfiimw. 

18. Columba corensis Oniel “ Rainier, n Vat ami Fi (Ringdove) “Black 
Ramier,” Pnt 

Common in the heavy woodk in the interior ami among the moun* 
tains. Very arboreal. Mr. Obcr states that it “never touches the 
earth ” ; whether this be so or not we novel observed it eveept while 
iu the trees or on the wing. Feeds on the fruit and seeds of certain 
trees, particularly the gommier tree. Being excellent eating it is 
much hunted for food during the open season, and hence is very 
shy and hard to shoot. Its loud cooing, resembling that of the do¬ 
mestic pigeon, but much louder, may be heard for a long distance, 
but even when one has carefully followed it up and stands beneath 
the very tree wheie the bird is, it is extremely difficult to actually 
see it 

Sexes alike. Iris yellow flecked with red, skin around the eyes 
orange, legs and feet dull eoral red, bill red at the base and yellow 
or born-color at the tip. * 

13 Columba leucocephala bum “White-headed Ramier,” Vat 

Rare. When first told of this biid by the native hunters I was 
inclined to think they were mistaken, as I did not then know of its 
having ever been recorded from this or any of the adjacent islands, 
but they were very positive and described it well, but stated that it 
was very rare though found in the same localities and in company 
with the common “Ramier.” While at Bass-en-ville, however, I, 
myself, saw several specimens on the wing, the white head showing 
very plainly. Though in spite of overy endeavor we were unable 
to procure any. I do not think there is any doubt about its identity, 
and am still in hopes of having one or more sent to me, at no dis¬ 
tant date, by our friends in Dominica. 

This species is also recorded by Dr. L’Herminier from Guadeloupe 
and Martinique, the islands adjacent to Dominica, and lying respec¬ 
tively north and south of it. Mr. Obor records it from Antigua and 
Barbuda, but no further south. 

14. Zena^da martinicana Bonap. “Tourterelle,” Pat. and Fr (Turtledove) 

Abundant, but shy and retiring. Found principally near the coast, 
apparently not reaching to any great altitude. Like the “Ramier” 
and “ Perdrix ” it is much hunted as a game bird and, like the latter, 
is often kept in captivity. 

Trans. Conn. Acau., Vqi VIII. 43 Aram, 1892. 
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Sexes alike Iris "brown, bill black, 1 cgs and loot ted. % 12|- 
6f-4-£-20; lB-^-44. V 13-Of-irf. 

15. Columbigallina passerina (Linn ) “ < >rtoi m,” rut and Fi “ (around 

Dove,’ Kng 

Chumvnpeha piviset ma (Linn ), Lavvi and Si 1 Lists 

Abundant along the edges of the cane-fields and in the roads along 
the coast, particularly on the leeward side of the island Not found 
among the mountains. Quite tame and unsuspicious. Many are 
captured and sold for cage buds 

Sexes similar. Iris orange, legs and feet flesh-color, bill brown, 
lower mandible lighten at the base f 7 7 *iV~2£; 7-31-2^, 

7-3 ^-2V 7j~di~2l-lO; 7 di~2L In all the specimens, exposed 
culmen tarsus m f 0*07, tarsus in 9 0-61. 

16. Gheotrygon naontana (linn) f “ Pei dm rouge, ’ 4 41 Feidrix noire” 

Pat and Fi (Hod Pai fudge Black Put fudge) 

Rather common in heavy woods, particulaily neat the streams and 
rivers. Found mainly among the mountains Like the “Ramiei” 
it is much hunted as a game bird and is consequently shy. Tin* na 
tive name of u Perdnx ” (Paitridge) is very appropriate, as it is very 
terrestiial in its habits, spending most of its time on the giound, 
frequently running instead of flying to avoid danger, and in many 
of its habits and general appearance it more resembles the quails or 
partridges than the doves. 

It is a very quiet bird, rarely giving utterance to any sound. The 
dark colored (perhaps immature), female is much less frequently 
shot or seen than her more brilliantly colored mate.’ 1 * Of the seven 
specimens m our collection only one is a female and dark brown, 
while the six maleH are all in the red plumage. Like the last it is 
frequently kept in captivity as a cage-bird. 

Iris of the male varies from orange brown to yellow brown or 
ocher yellow, in the female it is yellow. Legs, feet, bill and naked 
skin surrounding the eye, pink in the male ; darker red in the female 
when in the brown plumage } ; *U±-6-8}--19£. 

9 llf-6-3. 

“Nest built on or near the ground, geueially of a few leaves loosely put together 
Higgs slightly tinged with buff, roaembhng those of Bonasa umb«Uu9 (A H v ) 

* The adult fomale has been described hh like the male, and the dark-brown 
plumage given as thut of the young (Ridgway, Man N A. Birds), but natives sajt 
that tbe fomalo is always brown, and out small series seems to bear out this assertion, 
foi though I looked partieulaily for* a red female or a brown male, I never found 
either Mr Cory, too, describee the sexes as different in hte“ Birds of the West 
Indies ” (Auk, voL iv, j> 119) 
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17. Geotrygon naystacea (Tcmm) “ Perdnx keeRonpr,” Pat (probably 

from Fr. Perdrix oroisRnnt, Crescent Partridge.). 

The inhabitants told us of a “ perdnx ” railed by the above Patois 
name and stated that it was found in much the same localities and 
had habits very similar to the former species but was much rarer. 

Before I arrived one was Nhown to my brother, by Mr. Hennessey 
Dupigny I think, but it was so badly shot and injured that my 
brother, not realizing at the time its rarity on the island, did not 
preserve it. Though I saw no specimens myself, I have no doubt 
from the descriptions of my brother and Mr. Pupigny that the 
Dominican “ Perdrix kcosong'* is the above species, recorded from 
both Guadeloupe and Martinique by Dr. L’Herminier, and taken on 
the former island only, by Mr. Ober, and according to him, there 
called “ Perdrix croissant ” from the while orescent-shaped mark 
under the eye. Also givcm from St. Lucia and Guadeloupe by Mr. 
Cory (Auk, vol. iv, p. 118), and taken at Martinique by Mr. W. B. 
Richardson (ib. p. 96). 

Order, RAPTORES. 

Family, Falponid.k. 

18. Buteo latisSimUB (Wila ) “Mulfeenee,” Pat 
Buico pmnsyh aniens (Wils), Luwf and Re) Lists. 

Common, widely distributed, and much more tame and unsuspicious 
than in the United States. We found it particularly common in the 
vicinity of Bass-en-ville. Observed from the time we arrived till we 
left. Tn several of the specimens taken, the stomach contained 
nothing but large caterpillars. All our specimens, six in number, 
were in the fully adult plumage. 

Sexes alike. Iris white. £ 15j-10$-6j-32. 15^-10J-6^-33 ; 

15j—10§-6J~33. In all specimens ; bill, cere to tip, j ; tarsus 2. 

10. Palco columbarius Linn. “Nonnefct©,” Pat. and Fr (Osprey); “One 
Gue,” Pat., “Kill©© Killeo,” Pat.; “Mountain Hawk,” F«ng 

Rather rare but generally very tame. Neither Mr. Ober nor Mr. 
Ramage took this bird in Dominica, nor is it mentioned at all in Mr. 
Lawrence’s List of the Birds observed among the Lesser Antilles by 
Mr, Ober, and Mr. Taylor does not mention seeing it anywhere 
among the West Indies, all of which seems rather strange, as we 
took two specimens, a pair (Mar. 7 and April 12), and saw others, 
and ray brother found its nest, proving it to be a resident, at least 
during the breeding season. Dr. I/Berminier, however, gives it 
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from both Guadeloupe and Martinique, it wan also taken in the latter 
island, by Mr. Richardson (Auk, iv, p. 00), and at St. Kitts by Mr. 
C. S. Winch (ib. viii, p. 48) and recorded from the Greater Antilles 
and Grenada by Mr. Cory (ib. iv, p. 43) 

Apparently it is mainly confined to the mountains, as all we ob¬ 
served were seen at quite an altitude, and the common English name 
is " Mountain Hawk,” while the other names, with the exception of 
the first, are also applied to the following species. I am at a loss to 
account for the name “Nonnette” (Osprey) as applied to this bird. 

Iris (in specimens taken), brown m the male, red in the female ; 
legs and feet yellow; bill dark horn-color, lighter at the base. 

& llf-Vf-S. $ llf-74-5. 

u Eggs all badly Incubated BreodB in hollow trees or on* cliffs (a h v ) , 

20. Faloo oarlbbaearum Omol ‘One Guo,” Pat , “ Killoe Killeo ” Pat 
7\munctdu8 sparvenus antillarum (Ginel ), Lawr List 
Tlnnunruliuf cctnbbcHarum (Gmoi); SU List 

Rather common, but not abundant. It much resembles F. sparse- 
riu8 in its habits and notes. It is a rather peculiar fact that all the 
specimens obtained, four in number, were males. Taken from April 
14 to May 24. 

hides brown; cere, eyelids, feet and tarsi, orange yellow; bill bluish 
giey at the base, black at the tip * 1 l-6j-5-£-20 ; 11 0^ -5^; 

ll^-fifHS rV In all specimens, tarsus bill (cere to tip), 

21 Pandion haliaetus carolinensis (Gmei) Fish Hnwk 
Pandum hahtetni (Linu ), Lawr. List 

Seen several times fiying ovei 

Family, SimoiiMC. 

22. Strix flammea mgresoens Lawr “Shawah,” Pat (probably from 
Fr Ohat-huant, Screech Owl), “Owl,” Kug 

Rather rare. Like the European species, it is found principally 
around old deserted houseis, in the church towers, and similar places, 
where it also breeds. This bird, like many of its family elsewhere, 
is regarded with supei station by the natives and lookod on as a 
44 Jumbie Bird,” or otic possessed of evil spirits. 

Sexes unlike, hides dull, yellowish brown ; feet and legs dark 
brown; feet and toes very sparsely feathered ; bill very light yellow. 
$ (from skin), wing 9^, tail^tj, tarsus 2. 
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Order, PSITTACI 

Family, PsrrTACiDvK. 

28 . Amazona augnsta (Vi*? ) “ Cioeroo,” Oa 

Chrysotxs ouguata Lfiwr and Scl LibLh 

Common in the interior and on the windward side of the island 
where it is found among the mountains at quite an elevation. This 
beautiful bird inhabits the thickest and most impenetrable forests 
where the mountain palms and gommier trees grow, the seeds and 
fruit of which, together with the young shoots of the former, make 
a large part of its diet. 

They are much huntod for food during the time the game law is 
off, being then occasionally for sale in the market at Roseau, conse¬ 
quently, though common in the particular localities where they live, 
they are exceeding shy and difficult to procure. Even when within 
gunshot it is very hard to distinguish their green and purple plumage 
among the dense foliage of the high trees. They are generally 
found in small flocks or in pairs and are not infrequently seen flying 
over at a distance. As Mr. Ober lias observed, their calls are beard - 
mainly for a short time in the early morning and towards evening, 
and when disturbed, as by a gunshot. Their notes are mainly a 
shrill whistle, a sharp scream, and a series of crescendo yells. 

When kept in captivity, as they sometimes are, they make lairly 
good talkers. According to the natives, the nest is generally built m 
a bole at the top of a dead palm, but it is very rarely found ; one old 
(Jarib, a man who had spent his life in the w T oods, said he had never 
found but one. 

It was mainly to procure these truly Imperial Parrots, so seldom 
seen in collections, that our trip was made to Bass-en-ville, which is 
a single house in the primeval forest, and only to be reached by one 
of the worst trails I have ever traveled, and I have spent a number 
of months among the Sierra Nevada Mountains. This trip, however, 
well repaid us for our trouble, as it was there that we took many of 
our host birds a\id other specimens, but though parrots were seen 
nearly every day, and we were accompanied by Mr. Hennessey 
Dupigny and another hunter, our united efforts secured but two of 
these shy birds in the ten days we were there. 

One of our specimens is a female aud the other was so mutilated 
by a shot as to render the determination of sex impossible, but they 
are alike in plumage and I can see no difference between them and 
Mr, Lawrenoe’s description of a male taken by Mr. Ober. 
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Iris red; bill dark horn-color with a light spot on each side of the 
upper mandible at the base ; legs and feet dark brown. 9 21-11 \- 
; sex undetermined, 193-10|-7A-35$. 

24. Amazona bouqueti (Wagl ). *' Perroquet," Pat and Fr (Parrot) 

Parrot sp ?; Lawr. List 

Chrywtw nicholktt Lawr ; Proe U. 8 Nat Mua. HI, p. 254, 1880 

Chrysotis bouqueti (Wagl), Sol List 

Found in the same localities, but apparently much rarer than 
the “Ciceroo” and like it very wild and difficult to procure. 

Generally seen in rather larger tiocks, otherwise the remarks with 
regard to the habits and notes of C. august a apply equally well to 
this species. The notes of the two species can generally he distin¬ 
guished by a person familiar with them, but the difference between 
the yells of two parrots is something very difficult to indicate on 
paper. These latter are also said never to become good talkers. 

We succeeded in procuring but one specimen, a male. Mr. Ober 
did not take this bird at all, though he mentions a parrot “ about 
* the size of our North Carolina Parrot but more robust”; but in 
1879 and 1880 Dr. Nicholls sent two small collection* of Dominican 
birds to the Smithsonian, and among them were three specimens 
that Mr. Lawrence described as (7. nichollsi , giving several differ¬ 
ences between it and G. eganojjis (Vioill.) and (\ bouqueti (Keehat). 
Our specimen agrees very closely with his description in all points 
but one. Mr. Lawrence says “ the breast and abdomen are tinged 
with yellow ” and mentions this as one of the differences between 
C . nichollsi and C. bouqueti , but in our specimen the abdomen is 
green with many of the feathers dull red at the base and there is a 
hand of scarlet f of an inch wide, extending across the upper part 
of the breast, and half way around to the back on each side, and 
below the band, in the middle of the breast, are two or three 
scarlet and yellow feathers. In the specimens at the Am. Mus. of 
Nat, Hist, this band is entirely lacking. Mr. Cory, however, in his 
“ Birds of West Indies,” 1889, p. 186, mentions a u patch of dull red 
mixed with yellow on the upper part of the breast joining the 
throat”; but our specimen differs from his description in having the 
red, wing speculum covering three instead of two feathers and in a 
few other points and he does not mention the red on the base of the 
abdominal feathers nor the dark blue on the outer webs of the 
primaries and outer tail feather, so that in some respects our bird 
more resembles bis description of C 7 . versicolor (Mttll.). 
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Judging from the various descriptions anil our own specimen thin 
species is subject to great variation in plumage, perhaps due partly 
to sex, age, and season, 

Irw orange ; bill light horn-ootor, running into black at tip of 
upper mandible ; legs and feet brown. /, (from skin), wing 9^, tail 
bill (chord of culmen from cere) 1.20. 

Order, COCCYGES. 

Family, Cuculum;. 

25. Coccyzus minor (Umel.). *‘0oulavom>u,” Pat; **Coueoumioc, 1 ’ Pat. 
(Fr. Uoueou uianiop, Manioc or Cassava, Cuckoo). 

Coccyzu# seninUns Vioill.; Tayl. List. 

Not uncommon, locally quite common, as at Bash-en-ville, where a 
number were seen and heard and several taken. 

In habits and notes it much resembles our common yellow-billed 
Cuckoo ( C. amerlcanm). 

Iris brown or red ; upper mandible black, lower mandible yellow, 
black at the tip ; legs and feet black. Sexes alike in plumage, 
female apparently larger than the male, f 13-5g-tfjEj-15; 13iJ~5g-“0}; 
124 - 6 J- 0 -IOf 9 I* 


Order, ALCYONES. 

Family, Alokdinipjs. 

2t). Ceryle alcyOIX (Linn.). “OalbaBuo,” Pat 

Rather rare and shy. Seen several times. Though no specimens 
were obtained it was undoubtedly this species, which Mr. Ober also 
saw but did not take. 

The natives insisted that there were two entirely different birds, 
both called by the above Patois name, and stated that the other was 
rare and had a long bill with teeth or notches along its sides, but 
the description was so imperfect that it was impossible to tell what 
bird it was, and though we used every endeavor and offered a good 
price we were unable to procure any ; still 1 am in hopes that one of 
our frieuds who helped us to secure so many rare birds, may yet send 
us one of these, which I am sure from the description given us is 
something unlooked for in the fauna of this island. 
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Order, MACROCHIRES. 

Family, Mickopodi da:. 

27. Cypseloides uiger (Grnol ) “ lluondelle,” Put and Fr (Swallow) 

Not so common as the following species, though generally seen in 
the same localities and at the same time, hut usually flying much 
higher, and so is more difficult to procure. Two specimens only 
were obtained. Neithei Mi. Ober nor Mi. Ratnage procured this 
bird in Dominica, though the former gentleman speaks of seeing 
“a species of swift intermediate in size between the small swift and 
the large martin,” whicli was undoubtedly this bird. 

Iris, bill, legs, and feet black. Sex 't 

38. Chaetura domimoana Lawr “ Hiiondelle,” Pat and Fr. 

Given provisionally an ('hitturn polmta (Temru ) by Mr. Lawrcm e m Ihh lint Aftei 
wards doscribod as above. (Aim N Y. Aoud Fu , vol i 1879, p 2 r >5 ) 

Very common and widely distiibuted. Particularly abundant 
near Spring Hill and about the head of the Roseau Valley. Also 
seen in numbers at C’asata Garden and at Bass-en-ville. As Mr. 
Ober states, they generally appear for a short time after a rain and 
then disappear again. I can sec no trace in our specimens of the 
whitish edging to the upper tail coverts mentioned by Mr. Lawrence. 
Very likely it is a seasonal variation. 

Sexes alike. Iris and bill black, legs and feet brown, £5-4^- 

If-IOj- ; 4i-4g-l!-10*. *4j-4|WlH<4 ; 4i-4 T VlJ-IOj 5 *S~ 

4j}~l1, Tarsus $ m all specimens. 

Family, Troujiuo/K. 

39, Eulampiajugularis (Llun) “Fou Fou Mardet,” Pat (Fr Fou Fou, 

Crazy Crazy, m allusion to their c<veutrio motions while on the wmg) 

Common, though rarely found in the immediate vicinity of the 
coast. Its principal range seems to be from 500-1500 feet elevation 
and in this belt it is very common, especially in the plantain, banana, 
and lime plantations where it may be seen hovering about the 
flowers, perching every now and then on some convenient leaf or 
twig to rest and preen itself. Like all of its family that are found 
on the island, it is very tome and permits a close approach. 

Formerly many of this and other species were slaughtered for 
millinery purposes, but of late years they have been strictly pro¬ 
tected by law,* Mr. Taylor speaks of finding this bird in Dominica, 
but less commonly than the following species, whereas our expert- 
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enoe was directly the retew, this species outnumbering K holo - 
wricewt, I should say, by at least four to one, and closely approach¬ 
ing B . exilis in numbers, so that it may have increased since he was 
there. He also speaks of its frequenting “thick shady places,” a 
habit that we failed to observe. 

The females closely resemble the males but the colors are not 
quite so bright, particularly the crimson on the throat and breast, 
and they seem to be slightly smaller.' The bill (exposed culinen), 
\aries greatly in lertgth. Iris, legs, feet, and bill black. $ &£-3£- 
1{RS» b *U ’92; bill *86 ; bill 1-03. 9 6tf-2 

li~7, bifl 1*04 ; bill *97 ; 5-3^1 h bill -85. 

‘Nest Always placed at a considerable distance from the ground. One takon 
April 9th was fully sixty feet from the ground m tt oatalpa tree — (a u v ) 

This nest, though entirely tinished, contained no eggs and evi¬ 
dently had not been used. It is saddled on a good sized crotch (the 
main branch^ inch in diameter), that gteu in a nearly horizontal 
position. The nest is very compact, slightly elliptical in shape on 
top, and composed of the brown scales from tbe leaves of ferns, 
probably mainly tree-ferns, with a few large pieces of grey lichens 
on the outside, mostly near the bottom. The bottom is eo\erod 
with greenish white down, probably from young fern leaves, and 
the whole nest is very firmly fastened to the branch by the same 
material, running entirely around the twig. Inside, it is lined with 
down from the silk-cotton tree. From side to side, in the largest 
place, ft measures 2^X14 and is lj high. The cavity is 1^X1 on 
top and £ deep. Plate xxv, fig. 1. 

30. Eulampis holoserioeue (Lum) “Fou Fou Tdto-longue ** Pat and 
Ft. (Crazy Orazy Long-head) 

Not so common as the preceding, found at a rather greater ele¬ 
vation (about 750-2000 feet), and principally on the windward side 
of the island, though by no means rare on the leeward side in certain 
localities. In common with the last and B. exilis it is particularly 
fond of the plantain and banana patches, which were our principal 
collecting grounds for these three species. 

Mr. Taylor states that he found this the most abundant humming¬ 
bird in Dominica, but according to our experience it was the least so, 
with the exception of T* bioolor, which was not observed by him, 
so that it seems as though this species must have greatly decreased 
or the others increased since he was there, which well might happen 
in the twenty-seven years between his visit and ours. 

Teaks. Ooxk. aoai>., tot. VIH, ' 44 


Aran*, 1892, 
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Sexes much alike, but the male rather brighter than his mate. 
Iris, bill, leg, and feet black, As in the last species the length of 
the bill is very variable. The measurement given in all cases is the 
chord of the exposed culrnen, ^ bill *80; 

bill *82; 44-2^1^, bill '96. $ 4}-2f-l ^-6, bill 1.01, 

“Nest generally a deep pouch-shaped structure fastened by one side to a perpen¬ 
dicular twig, generally at some height (20-40 feet), from the ground ”— (a ir v ) 

Five nests are in the collection. 

One taken at Laudat, April 10, contained no eggs, is pouch-shaped, 
fastened to the upright stalk of a plant, and is composed of-the fitie, 
brown scales from ferns, mentioned above, with a number of pieces 
of bark and leaves, from the plantain and banana plants, hung 
loosely on the outside, the whole faring bound together by cobweb, 
It is 24 high and 14 in diameter at the top, continuing the same sue 
to within an inch of the bottom and from there tapering down to a 
point. The cavity is if deep and J in diameter. 

The second was taken March 28, and contained two young. This 
is like the last except that it is completely covered with pieces of 
plantain or banana bark and leaves. It is 24 high and 14 in diameter 
across the top, sloping gradually down to the bottom* which is J 
across. The cavity is If deep and 1 in diameter across the top. 
Plate xxvi, tig. 2. 

The third, taken April nth, contained two fresh eggs. It is pup- 
shaped, saddled on a small twig inclined upwards at an angle of 
about 30°, and is composed like the two already described. It meas¬ 
ures 14 across the top and is If high. The cavity is i across the 
top and | deep. The eggs arc dead white, elliptical in shape, and 
measure *51 y *34 and *50x *35. Plate xxv, fig. 2. 

The fourth, taken April 15th, also contained two fresh eggs. v It 
is cup-shaped and composed like the former ones but with a little 
down from the silk-cotton tree for inside lining and very few pieces 
of banana and plantain leaves on the outside. It is 24 high and 14 
across the top, sloping down to a point at the bottom. The cavity 
is $ depp and 4 in diameter. The eggs are like the above and meas¬ 
ure *46 X *29 and *47x«0. 

The Ikit nest contains two eggs. It is cup-shaped and composed 
like the raird. It measures 14 high and If across the top. The 
cavity is f deep and 1 across the top. The eggs measure ^lXj*33 
and *51X ‘^4, color and shape like the former ones, Plate xxvi, fig\ 1. 
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81. Thalurania bicolor (Gmel) “ Fou Fou Bleu,” Put and Fr (Blue Cra/y 
Onusy) 

Thalurania waykrx (Leflfl), Lawr and Bel. Lists 

Rathei common, Found mainly at a considerable elevation and 
iu the heavy wood*. We never took it at an elevation ol Jew than 
1200 feet and apparently it rarely, if ever, descends to the lowland#. 
Taken in the vicinity of Laudat, at Providence (Mr. Hennessey 
Dupigny’s plantation near Laudat), and near BaHH-en-ville. This 
beautiful bird seems to prefer the seclusion and shade of the deep 
Hoods to the sunshine and warmth of the plantations and clearings. 
In some little opening among the thick mass of trees, vines, lianas, 
etc , that compose the forests of this island or along some mountain 
trail that runs through the deep woods, it is generally seen, either 
hovering about some flower, sitting pruning itself upon some twig 
or stem, 01 darting past so swiftly that one sees but a gleam of 
burnished blue and green. It is rather solitary in its habits, more 
than one rarely being seen at a time, Only one female was obtained, 
at Bass-en-ville, May 19, and no others were met with, though nine 
males wore obtained and several others seen. The males too were 
observed about the Hosts and sitting on the eggs, but no females. 

Sexes very different in plumage. Iris dark brown or black; logs 
and feot dark brown; upper mandible black; in the male the lower 
mandible is white, black at the tip ; in the female it is dark brown, 
slightly lighter at the base and black at the tip. 3 4-2±-l -fo ; Ij- 

WiH; 9 4-2A~H~5j. 

In all the male specimens the exposed oUlmen measures 0*65 and 
in the female it is O’flB. 

“ThisJMtd builds the handsomest nests of all the hummers on the island It is 
usually built close to the ground, never more than a few feet from it, and generally 
placed m a large brake-like fern. A number of sets taken, all at a groat elevation, 
2000-2500 feet (a. h V ) 

One nest, taken April 12, contained “two badly incubated eggs.” 
It is fastened to the frond of a fern, and composed mainly of a fine, 
short, greyish brown, vegetable fibre, much resembling fur, and a few 
brown fern scales. On the outside are fastened a few r small pieces 
of gray lichen and the whole is fastened together with spider-web or 
something so closely resembling it as to be indistinguishable without 
caieful microscopic examination. It measures If across the top, 
in height, and the cavity is £ deep. The eggs are dead white, 
nearly elliptical* and measure ^40x^0 and '40 x-3), Plate xxvi, 
fig. 5. 
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Another nest, taken April 14, containing one fresh egg, i» situated 
on a twig and much like the last, but slightly lined with Bilk-cotton, 
and is well covered with small pieces of lichen, each placed with 
the natural side, of a light greyish green, out. It is If across the 
top, 1J high, and the cavity is £ deep. The egg is like the last two 
and measures *54 X *37. Plate xxvi, fig 4. 

A third nest taken near Laudat, March 28, with two badly incu¬ 
bated eggs, is placed in the crotoh of a fern frond, but varies from 
the other two in being composed, on the outside, of the brown scales 
from stems of ferns with no pieces of lichen, and the inside is very 
thickly lined with down from the silk-cotton tree. This one meas¬ 
ures 11 across the top, l£ In height, and the depth of cavity is j. 
One egg is too badly broken to measure, the other is *49X*32. 

82. Bellona exilie (Umol) “Foil Fou Bequar,” Pat (Possibly from Fr. 
beaqwSe, a b*ak full) 

Orth&rhynchw exths (Gmel ), Tayl Lawr, and Sol List 

Very common and widely distributed. Though most abundant in 
the low lands and near the coast, it is also found commonly among 
the mountains aud we took it from every camp. According to our 
experience this pretty and diminutive species is the commonest of 
the hummers in Dominica. . 

Hexes unlike. £ exposed culmeu *31, bill (from rictus) 

‘68. ? exposed culraen ‘43, bill (from rictus) *70; 3£- 

exposed culmen *4i, bill (from rictus) 87. 

The nests of this species vary considerably in composition, shape, 
and mode of attachment. There are nine nests in the collection, no 
two just alike, the only characters common to all seem to^be the 
presence of more or less brown scales from ferns or tree-ferns used 
in the composition, and the use of spider web, or some very similar 
material, in greater or lest* Quantity, to bind the nest together. 

Generally the nest is composed mainly of the fern scales, with 
more or less silk-cotton for a lining, it being entirely absent in only 
two out of the nine nests, and in three it constitutes about half the 
total bulk of material. In a number it is also used on the outside, 
in small Quantities, to help bind them together. Six nests are more 
or less ornamented on the outside with pieces of lichen, after the 
manner of\ T. Ueolor, In One of the other nests the lichen is re¬ 
placed by small pieces of brown bark and in one where lichen is 
present there ate also a few pieces of darfc green mow. (Plate xxvi, 
fig. 6), 



G, M VerriU—Fauna of tfbe Island of Dominica . 335 

The size is pretty constant but the shape varies more or less 
according to the location. The usual form is cup-shaped or some 
modification of it. When saddled on a horizontal twig the sides 
are generally straight and when m a oroteh or on an uptight 
they generally slope somewhat. The diameter across the top is 
about 1J;, three are If ; the height varies from l£ to lg, with the 
exception of one particularly shallow one that is only } high. The 
cavity varies in depth from to J, the average being about and 
in diameter across the top, from jf to 

The mode of attachment and location is quite various. Two are 
saddled on horizontal branches, one of them at the junction of two 
smaller twigs ; two more are on twig* inclined upwards at an angle 
of about 45°, one at the branching tip and the other at a crotch ; one 
is in the crotch of a fern leaf, a very pretty and compact nest, 
thickly covered with spider-web and lined with silk-cotton (Plate 
xxvi, fig. a.); another is fastened by the side to two twigs near then- 
junction with a larger branch ; anothei is fastened to the stem of 
a drooping leaf ; and still another by its side to the stem ol a vine 
at the junction of two leaves. 

The eggs are dead white and elliptical in shape, like those ol the 
other hummers. We never found more than two in a set. One set 
of two, taken April 13, were slightly incubated and measiue *50 X *3* 
and 51X*32; another, taken three days later, had only one egg, 
fresh, measuring *47X3^ ; and on March 14 another nest contained 
two badly incubated eggs, one only saved, -47X'31 ; and still an¬ 
other taken more than a month later, April 10, also contained two 
eggs badly incubated, so that only one was saved, measuring -43 X '31. 
Evidently the breeding season varies much. 

Order, PASSERES. 

* 

Family, Tvranniixk. 

88. Tyrauaus rostratus Set, “Pipiree,” Pat (from the uoto) 

Common locally. We found it quite plentiful at Bass-en-ville and 
all up and down the Layou Valley, but rare iu the Roseau Valle). 
A very noisy and lively, but suspicious bird. It delights to peich on 
the top of some dead tree and utter its loud cry of “ pipiree, pipiive,” 
every now and again darting into the air after some passing insect. 
Its general habits much resemble those of our common Kingbird 
(5K tyratmu *). 

Sexes much alike. Iris brown; bill, legs, and feet black. $ 10-5- 

3$-l6; 10-5-4-15 ; iO-4f~4-I5f ? 9f-4f~3f-13i ; 9§~-4f-3jH5, 
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34. Myiarchus tyraimulus oberi (Lawr) “La belle Octet,” Pat. (Fr. 
Grost^te, Large head). “Soldi Ooucber," Pat. and Fr. “Sunset Bird,” Kng, 

Myimchva, up, ?; Tayl List Afterwards referred to M. crylhrocertus. 

Mynnchu# obai Lawr.; luiwr. List 

Myiarchus byninmlus (Mtiller) ; Sol. List 

Rather common in certain localities, as at Bass-eu-villc, but gen¬ 
erally very shy and suspicious. Mainly confined to the uplands and 
mountains. General habits and note somewhat resemble those of 
M. crinitui. The names “Soleil (Voucher” and “Sunset Bird” 
come from its uttering its cry at about sunset. 

Sexes alike in plumage, female apparently slightly smaller than 
the male. Iris dark brown ; bill, legs and feet black, $ 

J3i ; 0-4-8 £—12. 5 9d-!lH2; 6S-3S~3g-i2|. H-Sj-Sg ; 8~8$-3j. 

In all our specimens the bright, ferruginous extends along the 
entire length of the inner webs of the tail feathers, instead of being 
confined to their outer two-thirds as given by Mr. Lawrence in his 
original description (Ann. N Y. Acad. Sci., voh i, p. 48). 

The color of the ventral surface is very variable, grading from 
light, but bright and pure, yellow in some to dull white, merely 
washed or tinged with yellow, in others. This variation is appar¬ 
ently not due to sex, season, or locality, as two males taken within 
throe days of each other, at the same place, show as much variation 
as any. 

83. Blacicus brunneioapillus Luwr. “(tobe-rnouehe,” Pat and Fr. (Fly¬ 
catcher). 

Common, particularly abundant in the heavy woods fringing the 
main road up the Roseau Valley, An inhabitant of the mountains 
rather than the lowlands, seeming to generally prefer the deep, high, 
woods and their borders to the more open groves and plantations* of 
less elevated parts of the country. 

Sexes similar. Indus dark brown, leg* and feet brownish black, 
upper mandible black, lower mandible light yellow. $ 6£-2$-2lb 

«i; ; 0-2^2^. * i * 1 - 

specimens, bill tarsus to £. 

The only nest obtained was taken with two fresh eggs, April 16. 
It was placed on a dead limb and is a very frail, loose* dtrttoture of 
bark, pieces of banana or plantain leaves, stems, and roots, 2 inches 
in diameter and f high. 

The eggs are white with a ring of confluent spots and blotches of 
a deep reddish brown and a few of lilac, about the large end, in one 
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egg completely covering thin end; the other is not so heavily 
marked and has a few small spots and blotches over the rest of the 
surface. They measure *74X‘66 and .76 X <55. Plate xxv, tigs. 5 
and 6. 

86. Eleenea pagana martmica (bum) * Chewook,” Pat (ftom the note) 

Elamea martimca (Linn ); Tayl, Luwr , and S<*1 Lists 

Common. Generally found at quite an elevation. In habits it 
much resembles our Pewee (Sai/ornis phwhe). 

Sexes alike in plumage. Iris dark brown ; upper mandible dark 
horn-color, lower mandible yellow, running into dark horn at the 
tip; legs and Feet black. A 0j-8|-a-lOj ; 2j. ? 6i~3i- k iA- 

10; 7-3A-2J. 

u Nest resembles that of Empulonax minimus Kg*s very variably Gone) ally 
white, spotted about the larger end with lilac and brown Sometimes close h resain 
blmg those of the ‘ Tcoteen ’ but larger ”— (a u v ) 

A nest in the collection, taken April I6th, contained three fresh 
eggs. It is compactly built of dry stems, line grass, and vegetable 
fibre and is lifted with the same and some down from the silk-cotton 
tree. It measures 2^ in, across the top and lj in high. The eavity 
is 1 j across the top and 1^ deop. 

The eggH are white with fine, light sepia-brown and grey spots 
(the brown greatly predominating), continent, and forming a ring 
about, and even in one case covering, the large end. On the rest of 
the egg the spots arc much lighter. Taken as a whole the markings 
are more in number and liner than in D. petechia mehinoptcra. The 
eggs measure *68X’49; '08X’48; ‘GSX’Sl. Plate xxv, figs. 7 and k. 

Family, Frinoillulr. 

87. Loxigilla noctis schlateri Allen. * “ Penwo,” ? “ Mason* ” Pat 

(Probably from Pi Pere noir, Black father, and Mdro sang, Blood colored 
mother in allusion to the black male and rather rusty colored female) Also 
oallod ‘Robin” and “ Plantalrueater.” 

Isoxigtllix noctia (Lmn.); Tayl., Lawr, and 8el Lists 

Very abundant, especially in the valleys and about the plantations 
and towns. These were generally the lirst birds to respond to the 
call made by sucking the back of the hand, and invariably mani¬ 
fested great anxiety and excitement The sexes are usually very 
different but subjeot to great variation. In this connection Mr. 
Allen, who made a careful examination of our series, writes: “Three 
males present much variation in the amount of rufous on the lower 
tail-coverts and the size of the supra-loral spot. These, with other 
Dominican specimens before me, show that the rufous may be en- 
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tirely lacking from the lower tail-coverts, or occupy them to the 
exclusion of black. Two of the females have rufous feathers on the 
throat, forming, in one of them a small patch ; in this specimen 
there is more or less black mixed through the plumage, giving a 
patchy effect, suggesting a young male in changing plumage. The 
sex, however, was carefully determined by dissection. |Thw speci¬ 
men also agrees with the other females in size.—<i. K. v.] It thus 
appears that the female sometimes partially assumes the livery of 
the male, as Mr. Cory has recently found is the ease in Loxigilla 
tnolacea (of. Auk, viii., I Ml, p. 200)." 

lrides red or brown ; upper mandible black or dark horn, Jow T cr 
mandible lighter, particularly in the female; legs and feet brown. 
f i ; 5J-3J-2-0}. 9 ; 54-2Jh»iL 

l( Nost a bulky affair of leaves, sticks, etc. ftometimoa domed with the opening 
on one side. Uroeds anywhere. Eggs two to live. A uunibor of sets taken March 
28~April 9.”~(A. u. v ) 

There are two nests of this species in the collection, neither of 
them domed. One, taken April 1, is composed of pieces of dry 
plantain and banana leaves, fine stems, roots ami dead loaves, and is 
lined with dried grass, stems, etc. It measures 8 in height and 3j 
across the top. The cavity is lg deep. This nest contained two 
fresh eggs, white, blotched and spotted with reddish brown, con¬ 
fluent at the large end, and measuring *8] X'&7 and '«4X*61. 

Another nest taken March 31 contained one fresh egg. The nest 
is like the last and about the same size. The egg markings are of 
very light brown, not so heavy as in the last, and the large end is 
not so heavily ringed. It measures ; 80X *58. On another egg, from 
a third set, the spots are much more even, rather darker, and form 
no ring at the large end. Thjp egg measures *85 x *58. 

88. Euetheia bioolor (Utm ) $ “ Zee 7m Zeb.” $ 44 Zee Zee Zny ” (Pat.). 

Phonipara bicolor (Linn ): Lawr., and Set Lists. 

Phonipara ammo Jard, ; TayJ, List. 

Abundant, but like the last, found principally in the neighborhood 
of plantations and along the trails and paths, Not often seen in the 
interior nor far from the settlements and cleared lands. 

“Note resembles that of tin© Yellow-winged Sparrow (Ammodramus savannartm 
paaaerinu*)'' —(a. n. V.) 

Sexes different in plumage. Iris black, legs and feet dark brown, 
bill black. 3 4f-2-l Mi; 44-2-14-6^; 4-2-l|. ? 44-2-4-84; 

44-2-1 f. 

(< Newt built of grass, near tbo ground, among tall weeds or in rfie oane*fleMs. En* 
trance on the side.”— (a. it. v.) 
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The two eggs in the collection are light greenish or dirty white 
with a number of dark brown spots at the large end and few of the 
same color scattered over the rest of the egg. They measure 
‘61 X *48. 

Family, Tanagriimj:. 

89. Euphonia flavifrons (Sparmi.) 14 Per itch,” P*t. (Fr Perruch, Parroquet). 

‘ Jaco ” Pat and Fr (Parrot). 

llaie. We obtained all our specimens, nine in number, from the 
same tree and saw no others anywhere else. At this particular tree, 
however, one or more could almost always be obtained, at least by 
waiting a short time. The natnes insisted that there was only one 
other tree of the same kind on the island and that these tw T o trees 
were the only places where the birds were found. The tree in tjues- 
tion had a parasitic vine of some sort growing on it and it appeared 
to be on the berries of this vine that the birds fed, as their crops 
were nearly always full of them. 

These birds are very quiet, so that we heard them utter no note 
beyond a few chirps and twitteis. In their actions they arc slow 
and deliberate, crawling rather than hopping about, from which 
habit, probably, as well as their bright colors, the natives call them 
“Jaeo” and u Periteh,” apparently fancying the> either are parrots 
themselves or beat some close relation to them. 

The sexes are very similar, the colors of the male brighter than in 
the female but otherwise the same. Tiides black, bill black, legs 
and feet greyish black. ^ 5~2£-l §~8;[ ; 

* Nost built of sticks, in a hole in u .fctee FgtfH puro white, sometimes slightly 
spotted One ue«t found, but the eggs were badly incubated and not saved ’—(a n v.) 

40. Saltator guadelupensis Ltifr. “Groshee,” Pat nml Fr (Grosbeak) 

Not common. A shy inhabitant of the thickest umhrhiush and 
bushes, generally found along tho borders of the paths and cleared 
land. Sexes similar. Of the seasonal variation in this bird Mr. 
Allen, who examined our series, writes as follows : “ This insular 
form of & al/ncollis is represented by seven specimens, showing 
considerable variation in color, the March and April specimens being 
much greener, especially below, than those taken during the last 
half of May.” 

Iris brown; legs and feet brown; upper mandible dark horn-color 
at the base, yellow at the tip ; lower mandible yellow with a large 
dark spot on each side at the base. £ ; 9-4-3-£--12£ ; 

8-ai-si; 8-35-31* 9 8H-»H»i 

Teaks, Conn. Acad, Vol VIII, 40 April, 1892. 
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Family, Hirundinidjc. 

41. Progne dominicensis (Gruel ) “Hirondelle,” Pat. and Fr. (Swallow). 

A martin or large swallow was observed rather commonly about 
Roseau, but very rarely seen elsewhere. No specimens were taken, 
but it was undoubtedly the above species which was obtained by Mr. 
Ober. 

Family, Virkonio.^. 

42. Vireo calidris (Linn). “Clteweck Tetlong,” Pat (Fr T$te longue, Long 

head). 

Vireosylvia alttbqya (Vieill.); Tayl. Lifc»t 
Virtonyhia axlulris var. dominie arm Lawr.; Lawr List 
Vireosylvia calidris (Linn.); Scl, List 

Common and widely distributed. In habits and note resembling 
V. olivaeeus. Very likely, as Mr. Ober thought, this bird is a 
summer visitor only, for our first specimen was not taken until 
March 27. 

Sexes much alike. Iris generally brown, but in one specimen, a 
female, it was red; upper mandible dark horn, the lower bluish- 
white. & 04 - 3 i- 2 j -10 ; 7-3J-2jV- 10 ; of-a^iV S ; 

0-34-2 ,^-9 ; 015-3-2^-9$. Exposed culmen in / *05, in V ‘00; 
tarsus in both sexes *75. 


Family, Cckremio^. 

48. Ccereba dozninioaxia (7'aylor) “Suorier,” Pat. and Fr. (Sugarmaker) 

Cvrlhiola domintema Taylor ; Tayl, Lawr, and Scl Lints. 

Abundant almost everywhere. &exes similar. One of the males 
(perhaps immature), differs from the others in having the anterior 
half of the superciliary linc^bright yellow, very little grey on the 
forehead, and the back greyish black instead of jet black as in the 
others. Bill black, legs and feet dark brown, They seem to vary 
much in size, the wings of the males ranging from the tails 

from the bills from *53~*50 and the tarsi from *74~*66, $ 4^~ 

2 ^- 14 ’. 

“ Nest bulk almost anywhere, composed of ft groat varioty of material**. Some¬ 
times it is very beautiful and oomposod wholly of moss. Generally globular in shape 
with the opening on one side. Breeds continually from February to May/’— (jl u . v.) 

One nest ih the collection was taken at Laudat, March 26th, and 
contained two slightly incubated eggs. It is globular in shape with 
the opening pn one side and composed of leaves, grass, roots and 
stems* The qpouth of the opening is lined with very fine rootlets 
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and stems. The total height of this nest is 5| in.; greatest diameter, 
from the bottom of the opening to back of nest outside, is 4£ in. 
The opening is l£ in. high, 1 in. wide and situated 2^ in, from the 
bottom of the nest. (Plate xxv, fig. 3.) The eggs measure *74x*52 
and *77 x* 52, The ground color is white very thickly and finely 
spotted with light chocolate-brown (in one so as to entirely obscure 
the white, except at the tip of the small end, which is clear white), 
heavier at the large end, where are a few fine lineaof much darker 
brown. 

Another nest is composed like the last, but with the outside beauti¬ 
fully covered with dark green moss like that in the nest of the 
“Morvy,” (Cichlherminia dominlcensis). 

Another nest with four fresh eggs, taken April 10th, is composed 
like the first, but much smaller, measuring 3^ in. in height and 3f in. 
from front to back, ^he opening is round, 1 in. in diameter, and is 
l£ in. from the bottom of the nest. The eggs measured *69x*51, 
*70X*61, and *71x*53, the fourth is badly broken. The first resem¬ 
bles the former set but with the large end darker, Plate xxv, fig. 9 ; 
the second has around the large end a much darker band which is 
clearly defined toward the small end, but gradually grows a little 
lighter at the extreme large end, the rest of the egg is not so thickly 
marked as in the former examples, Plate xxv, fig. 10; in the third 
the spots are much larger, the large end is very thickly marked and 
the rest of the egg not very thickly. The last egg, which has beep 
so broken as to prevent measuring, closely resembles the set first 
described. 

Two other sets measure as follows: one set *7 lx *49; *74x*61 ; 
•76X*52 and the other •70X , 49 ; *70X*51; *73X*51. 

The color and markings are much like those previously described. 

Family, 

44. Dendroioa petechia melanoptera Lawr. “Tootecm,” Pat. 

J), petechia (Linn.); Tayl. ami Lawr. List. Afterwards described by Lawrence aa 
above (P. U. S. N. M., vol. i, p. 463). 

D. melfm&ptera, Sharpe; Scl. List. 

Abundant in low, open woods, lime groves, and on the estates. 
Found low down, near the coast, as well as higher up in the moun¬ 
tains. Habits and notes much resemble Z>. cestiva. Sexes unlike in 
color. One female shows a faint trace of rufous on the crown and 
has a*few light rufous streaks below. Irides dark brown, bill black, 
legs and feet light brown. 

?> ; 5-^2-7. $ 5-2f-tf-7 ; 5~2-Jf-7, 
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Several nests and sets of eggs are in the collection. Two charac¬ 
teristic ones, may be described as follows : 

The first neat, taken on April 17, contained two fresh eggs, one 
*64 X *41), white with very slight greenish tint, with a ring of small 
brown and grey confluent spots about the larger end, the rest of the 
egg sparingly spotted with the same colors, thickest at the large end, 
very lightly toward the small end, the brown predominating over 
the whole egg. The other egg is *65X’50, much like the other, but 
with the brown spots much larger, dearer, and of a deeper brown 
with no grey spots and fewer brown ones outside of the ring at the 
large end. Plate xxv, fig. 11. 

The nest is compactly made of dry grass, stems of plants, leaves, 
chicken feathers, hits of doth, colored wool, and several cocoons of 
spiders. It is lined with chicken feathers and horse hair, and 
measures in. across the top and 2 in. high ; the cavity is 1ft in. 
across the top and 1 ^ in. deep. 

The other nest taken on April 9th contained three fresh eggs in¬ 
termediate in color between the two just described and measuring 
•66 X*60, *64x ‘49, and '(HX’60. The nest is much like the last but 
composed of more dried grasses and quite a little cotton, aud contains 
no chicken feathers nor bits of cloth. It is lined with horse hair and 
a little down from the silk cotton tree. 

45. Dendroica plumbea Lawr “ Pa-pia,” Rai 

Plats axvxi, Fio. 2. 

Very abundant, found nearly everywhere. Very tame and unsus¬ 
picious. Generally seen running up and down trunks of trees and 
banging on the terminal twigs and leaves after the manner of the 
nuthatches and titmice. 

Sexes alike. The green plumage described by Mr. Lawrence 
(Ann. N. Y. Acad. Sei., vol. i, 1879, p. 47), as that of the female is evi¬ 
dently the livery of the young as we took two females in the full grey 
plumage like that of the males, and one young female, April 14, with 
the grey feathers appearing on the top of the head, back of neck, 
around the bill, and on the throat, but otherwise agreeing with Mr. 
Lawrence’s description of the female plumage, except that the line 
over the eye apd the lower eyelid arc both bright yellow instead of 
white as he describes them. 

Iris dark broWn; upper mandible dsrk horn-color; the lower 
yellowish, growing darker at the tip ; leg* and feet brownish yellow. 
$ * 5 ^ 2 ^ 24 - 8 , tarsus ff. $ 5^-2^24-72; 



G. JE Verrill—Fauna of the Island of Dominica. 343 

2£; ? juv. In all specimens (lie bill, from front, measures 

ami the tarsus (except in one case), jj. 

“Nest vorv much like Spmm built in low shrubbery, purticulmly olonndeis 

and grape plums. Eggs very much like I) pt tech at vtctanoptau, but genciallv larger 
and moro heavily marked. Laudat, April l; fclmwfmd, April lib” —a. n. v. 

40. Seiurus noveboracensis (Umei.) 

A bird described by the natives as being there early in the season, 
was doubtless this species, which was taken by Mr. Ober and which 
probably occurs simply as a migrant. 

47. Setophaga ruticilla (Liuu.) “Officer Bird,” Eng. ‘Tluit,’’ Eng. 

Probably a migrant only, as none were neon after May 1st. Sexes 
unlike. Differs in no way from Mew England specimens. 

Family, Tkoolouyi h>as. 

48. Cinclooerthia ruficauda (Uould). “ Tromblour” Put and Ei. “Ti mu- 

bler “ (Eng ) 

Abundant and very widely distributed. Taken at every ramp. 
Found chiefly in dense shrubbery near the ground, though frequently 
seen in the tops of tall trees searching for insects after the manner 
of the warblers and vireos. Towards evening it also ascends to ihe 
top of some bush or tree to sing, after the manner of the Drown 
Thrasher (Harporhynchus rufas), which it resembles in many of its 
habits and notes. Its name comes from its peculiar habit of con¬ 
stantly vibrating or “trembling” its wings, which are generally 
carried slightly raised from the sides and with the tips beneath the 
tail, which is also raised. 

Sexes alike. Jrides yellow, bill black, legs and feed brown. 

; o-af- 3 A -12 ; 04-81-34-12. a- 

** Neat cloRoly rosorahles thut of our Brown Thrush (//. nlfii *), but often built at a 
considerable distance from tho ground. It is composed of linn twigs and grasses, 
generally with more or less mud. The eggs are said by the natives to be dark blmsh 
green. All the nests found contained young. Broeds early, about tho last of Febru¬ 
ary.”— (a. h.*v) . 

40. Thryothorus rufescens Uwr. “ Bosiugnoie," r«t. (Fr ttossignoi, 
Nightingale). “Nightingale,” Eng. 

Pi. ate xxvii, Fiu, 3. 

Uather common, but shy and difficult to procure. Found chiefly 
Mew the ground, generally in thickets and heary undergrowth along 
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the borders of trails and openings. Its loud clear song is much 
oftener heard than the bird itself is seen, but by dint of quiet and 
patient waiting I have several times been able to observe its habits, 
which, together with its notes, resemble those of our House Wren 
(IVoglodytee ahlon). 

The male only, of this species, was described by Mr. Lawrence, as 
Mr. Ober did not take any females. We obtained two, and five 
males. The sexes do not differ but little, but the females are a 
shade lighter in color than the males, this being most noticeable on 
the throat and sides of the head and face. They also are slightly 
smaller than most of the males and the bill is very slightly shorter, 
about fa of an inch. 

Two of the males vary from the rest; in one, taken March 8, at 
Laudat (the last one given in the list of measurements below), each 
feather of the under surface is lightly tipped with dark brown, 
strongest across the breast, wanting on the flanks. In the other 
specimen there is one white tertiary in the left wing, and on dissec¬ 
tion the left testicle was found to be very rudimentary ; whether 
there is any connection between the two facts I cannot say, but 
could find no traces of any injury. 

Iris brown ; upper mandible dark brown ; the lower yellow, grow¬ 
ing brown at the tip; legs and feet light brown. <* 5£-2-4-7 ; 

5-2-1-Ml; 41-2-4. $44-4-4-01 ; 

4^-2-l^U. specimens, bill, from front, t \, from rictus 

tarsus JJ. 

“ Nest built of stioka and roots* in hollow logs, rte. Eggs generally two to si*, 
very mueh hko those of the Lionel' (C domimcami) but generally smaller A nest 
w\th three eggs takou Apnl 9th, 189(1, at the Mountain hake.”— a h v. 

The three eggs mentioned, measure '74**51, ‘73**51, *59*'48, and 
do not differ appreciably in the color and markings from those of 
the “Suorier.” 


Family, T urdii>as. 

50. Myadestes dominicanus 8tejn “Sifflour Motitagnc,” Pat arid Fr. 
u Mountain Whistler,” Eng 
Referred to Myiadestrs genibarbui Sw in Lawr. List, 

Common but, from its shy and retiring habits, much more often 
heard than seen. (Generally found in deep, dark woods, at an eleva¬ 
tion of at least 800-1000 feet and for the most part higher. Its shy 
and solitary habits, more than two individuals being rarely seen 
together, are apparently due to natural disposition rather than 
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timidity, for it permits quite a close approach without manifesting 
fear or attempting to escape. In its movements it is, for the most 
part, slow and deliberate, very different*from most of the thrushes. 
Its note is perhaps its most strikiug characteristic, and once heard, 
coming from the depths of some dark ravine, the author being usu¬ 
ally entirely invisible, can never be forgotten. It is a loud and clear 
but rather melancholy whistle, slowly uttered and repeated at inter¬ 
vals, the bird usually remaining in the same place for some little 
time. 

Sexes much alike In most of our series of twelve speeimens T 
can see no trace whatever of the olivaceous tint on the head, men 
tinned by Mr. Stejtieger (Proc. U. 8. Nat. Mur., vol. v, p. 22), and 
the same tint on the back does not seem to vary but very little with 
the sex, it being almost absent on some females, and quite plain on 
some males. Again, the olivaceous oil the lores and over the eye 
seems to vary greatly, being decided in some, and almost absent in 
others, without regard to sex or season; so that I judge it, together 
with the tint on the hack, to be more a matter of age or individual 
variation than a sexual or specific character, as the specimens that 
are strongest olivaceous on the back, have the most of the same tint 
on the lores and over the eye. In one, a female, taken May 15, 
where the tint on the back even approaches rufous and extends on 
to the wing coverts, the olivaceous on the head is very decided, the 
whole side of the head and some of the ear coverts being washed 
with it. Irides brown, legs and feet yellow, bill black f RM4-3I- 
12 ; ty-H-Zh 14; ? 8i-34~3f-lU ; 8i-3j-8j-llS ; 

One specimen, sex undetermined owing to mutilation, 7^- 

8§-3j-l<>$. 

“Nest a very frail structure of hair ftnd roots, something like fch.it of our Chipping 
Sparrow (Sptzella socialix) Fggs, two m number, wlufco, spotted with lilac about the 
larger end One nest taken with badly incubated eggs which could not ho saved. 
Situated about 8 foot from the ground tu a lime tree Lauda t, April 0, 1800 ’— 
(a it v) 

51. Allenia montana (Lafr) “Grive,” “Grivotto,” Pat and Fr (Small 
Thrush) 

Mm gar ops won tan us (Vied l); Lawr., and Sol List 

Common but, like the following, much hunted and hence rather 
shy. Widely distributed and found in much the same places as 
the next species, though as a rule nearer the ground, sometimes close 
to or on it. Song like that of the “ Grosso Grive ” but shorter. 
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Sexes alike. Irides of adult, white or pale \ el)ow ; of the young 
brown; bill black; legs and tect dark brown. <3 94~4f-3$-144 ; 
#-48-3*. $ #-41-8*. 9 juv. 

“Nest like that of the ‘(Jrosse Orivo’ (C fuscata dtnurostrat) but smaller”— 
u v) 

One set taken, May a, at bpring Hill, contained very large em¬ 
bryos. These eggs are of a uniform blue green color and measure 
]* 14 *- 78 , 1*11 * *80 and 1 * 28 * * 79 , 

52. Cichlherminia fusoata densirostris (Vieiii) “ Gross© drive,” 

Put and Fi (Large Thrush) 

Maiqaropti dtmsirwtrvi (VietU ), Lawr List 

Not common and very wild This and the foregoing are much 
hunted for food, which probably accounts for their shyness. Well 
distributed and found mainly in the tops of trees and seen "Hying 
over at'considerable height* The song of this and the preceding is 
loud and rather pleasing but short, somewhat like that of our Wood 
Thrush (Turdm nutstelinus), and is mainly uttered late in the after¬ 
noon, a short time before sunset. 

Sexes much alike, the male apparently slightly larger. Irides 
white; legs, feet, and upper mandible yellowish brown; lower mandi¬ 
ble yellow at the base, dark at the tip. ? 124~5£~4*, extent not 
taken. ? 11|-5|H4-17£. 

‘Nest built of twigs aud lianas, doBtily resembling that of the Brown Thrush ( liar - 
jwrhynrhwt tutus). Kgga blue. Several ncst^ found with young Broods m February 
Maioh ’—(a h v) 

58. Cichlherminia dominicensis (Lnwr) "Morvy,” Pat (Fr. Mauvis, 
Redwing) 

Referred to Marqarojw her minimi (l*afr ) in Lawi List Afterwards dononbed by 
him uh M domtnicenm { P U S N M , vol in, p 16) 

Not common and very shy. Found chiefly near the ground in the 
thick woods, Laudat, Bass-on-x illc. 

Note, a loud whistle somewhat resembling some of the notes of the 
Blue Jay ( (Jyanocitta eristata). 

Sexes much alike, the female appears to have rather more white 
on the abdomen. Irides white; legs, feet and bare skin surrounding 
<»yes, yellow; upper mandible yellowish brown, darker at the base; 
lower mandible yellow. ^ 1flj-4f-»jt-l0&; i o*-~5-~8*-l 0. 9 11-5-8*; 
11-5-84; 11-44-3. 

One nest taken at Bass-en-ville, May 19th, contained only a few 
fragments of tb.e eggs, of a beautiful, uniform blue green about the 
color of those of the “Grive” ( A . montana). It was in thick, 
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swampy woods situated in the crotch of a small tree about ten feet 
from the ground and iR a very handsome structure, composed mainly 
of long, dark green moss thickly lined with small roots and stems of 
plants* Diameter on top in., on bottom 8 in., height 4 in. The 
cavity measures 3| in. across the top and in. deep. Plate xxv, 
fig. 4. 

54. Mimocichla verrillorum Allen. “ Perro-vanter,” Pat 

Plate wvii, Fio. 3. 

At. ardmaca (Vieill.) • Scl List. 

M. ardesiaca atbiventns ; Sol. List, in notes (P. 'L S. 1889, p. 320). 

M. alhiventrts (Sol); Allen in Auk, vol. viii, No. 3, p 21L 

Very rare and shy. The only two specimens obtained, a pair, 
were taken at Lasswa, on the windward or eastern Bide of the 
island, and apparently, from the testimony of the natives and our 
own experience, its habitat iR mainly confined to that portion of the 
island, though once or twice its notes were heard near Bass-en-ville, 
and, as mentioned later on, it was taken on the western side the pre¬ 
vious year, by Mr. Bamage. 

“Note a shrill, plaintive whistle.”— (a. k. v.) 

Sexes much alike, but the female 44 slightly smaller than the male, 
with the breast paler and the abdomen more deeply tinted with 
yellowish buff.”—(Allen.) Bill, legs and feet yellow ; iris dark 
brown. Measurements, from skin: $ length, 10-50; wing, 4*00; 
tail, 4*50 ; oulmen, 0 85. 

Mr. J. A. Allen described this bird under the above name in the 
44 Auk” for April, 1891 (vol. viii., No. 2, p. 217), considering it a 
new species, but later, in the next number of the same journal 
(p. 317), refers it to M. albiventris (Scl.), adopting as specific the 
quasi sub-specific name used by Dr. 1\ L. Solater in his 44 List of 
Birds Collected by Mr. Ramago in Dominica, West Indies” (P. Z. 8., 
1889, p. 326), in speaking of two male specimens collected by Mr. 
Geo. A Ramage at Batalie, on the leeward side of Dominica, in 
March, 1889. 

In the enumerated list of Dominican birds at the head of his 
article, Dr. Sclater mentions the bird in question as M\ ardesiaca 
^Vieill.) from which, as Mr. Allen has shown in his first article, it is 
quite distinct, but later on in the article he says, 44 as might have 
been expected the Dominican Mimocichla belongs to the Porto 
Rioan form. It is, in fact, so nearly similiar that I do not see 
sufficient grounds for making it ^specifically distinct. The only 
difference apparent is the much greater whiteness of the belly in the 

Tfcjusra. Omrs, Acad., You VIH. 46 Apbil, 1892 . 
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Dominican specimen* whence, those who adopt trinomials, would, 
no doubt, oall it M. ardesiaca albiventris” And again, a little 
further on, he alludes to it as M, ardesiaca albiventris but gives no 
further description, and failed, as Mr. Allen remarks in his second 
paper, to point out some of the principal differences between this 
and M, ardesiaca (Vieilh) From this and the fact that he calls it 
M. ardesiaca (Viedh) in his enumerated list at the head of his aiticle 
it hardly seems as though lie intended to recognize it as a sub-species, 
and certainly not as a distinct species, which it is clearly shown to 
be by the (ollowing characters given by Mr. Allen in his first article 
“Sirailiar to M ardoseiaeea of San Domingo and Porto Rico, hut 
much smaller, with much more white on the tail, and with the 
abdomen strong buff instead of plumbeous fading into white.” * * * 
“ This species finds its nearest relative in Mimoeivhla ardosciacea 
of Porto Rico and Santo Domingo holding somewhat the same re¬ 
lation to it as regards the color of the ventral surface* that M. rubripes 
holds to M. plumbea. The wing and tail are each fully three- 
fourths of an inch shorter in M. verrillorum than in M. ardosciacea; 
the eulmen is also shorter ; but the tarsi are slightly louget and 
the wing appreciably more rounded. The white in the tail is much 
purer and twice greater in extent, tipping the outer five pairs of 
feathers instead of being confined to the outer four, as in the other 
species of the genus, and occupying considerably more than the 
apical half of the outer feathers.” 

Not taken by Mr. Ober, but probably the “5. Thrush?” men¬ 
tioned by Mr, Lawrence (Proc, U. S. Nat. Mus, i., 1878, p. 33), as 
having been “described by several persons, something like the 
Thrush, but with yellow bill and legs.” Nest and eggs not taken 
but said by the natives to resemble those of the “Trembleur” (C. 
ruficauda.) 

Appended is a list, complete so far as I have been able to ascertain, 
of all the birds that have been recorded from Dominica. It contains 
all the species recorded by Mr. E. C. Taylor, who was there in 1868; 
Mr. Ober, who was there in 1877; Mr. Ram age, who was there in 
1887 and 1888; and my brother and myself, who were there in 1890, 
and shows what species were recorded by each collector, and whether 
actually obtained or observed by him. 

It is, I believe, the most complete list, so far published, of the birds 
of this island, but it is not yet complete, probably by quite a number 
of species, and R is, I think, quite probable that in some of the 
denser and more unexplored parts of the island there may yet be 
fotrhd birds entirely unexpected there, or even undescribed species. 
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IilHT or Biudr RECORDED from Dominica. 


1 Sterna dougalli Montag. 

2 iSterna antillarum (Leas.). 

B Sterna fuliginosa Gmel. 

4 SfeniH nnajtlictim Scop. 

5 AnouH Htolidus (Linn.). 

(> jPhaethon HavirofltriH Brandt. 

7 PelecHDim fuecus Linn .. 

K Fregata nqtiila (Linn.). 

!) Arden herodinB Linn. 

10 Ardea egrotta Gmol. 

11 'Ardeu oandjtlinanna Gmel. 

12 Ardea cutuIoo Linn. 

1 A i Ardea viroBcenB Linn. 

14 Nyctieorax violations (Linn.) . 

If) 1 lonorniH rnartwion (Linn ) 

10 'Frennotea pinilluB (Linn.).. 

17 Aditis macularin (Linn ). 

18 Charadrius dominieus Miill. . __ 

11) Arermriu Interpret! (Linn.)... . 

20 Goluuibn corensifl Gmel.— 

21 jOohnnbaJeucocephala Linn.. . _ 

22 Zeuaida murtiniennu Bonap. . . . 

23 Gohmjbigallintt paHBerina (Linn.) 

24 Geotrygon montami(Linu.). 

25 Geotrygon myataoea (Terara.). 

20 Buteo latiBHimuK (Wile.)., 

27 Faleo colurobarius Linn. 

28 Faloo euribbmanim Gmel.. 

20 Pandinn lialiaetus carolineriRiB (Gmel.) 
BO Strix flamrueu nigrescotie Lawr. 

31 Amazona uugusta (Vig.). 

32 iAmazonn bouqueti (Wagl.). 

33 Ooccyzus minor (Gmel.). 

31 Ceryle alcyon (Linn).. 

35 Oypaoloides niger (Gmel.). 

30 Cbaotura dominicatia Lawr.. 

37 Fulampif? iugularm (Linn.). 

38 Kulampin noloaericeua (Linn.).. 

39 /J’halurania bioolor (Gmel.). 

40 'Belloua oxills (Gmel.) ... .. 

41 Tyranuus roatratus Scl.. 

42 ‘Myiarchua tyrannulus oberi (Lawr.)... 

43 Blacicus brunnoieapilltia Lawr.. 

44 Kluenoa |>agana inartinioa (Linn.). 

45 LoxigiUa noctie aolatorl Allen. 

40 jJSuetbeia bicolor (Lmn.).. 

47 Fuphonia flavifronw (vSparrm.). 

48 iSaltator guadelupewsis Lafr. 

49 tProgne dominicensiB (Gmel.) ... .._ 

50 Vireo calldris (Linn.).. 

51 iOoereba dominioana (Taylor).,. 

52 Dendroioa petechia melanoptera Lawr. 
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Dondroica plurabea l*awr.. . 

4- 

4- 

4- 

54 

|Dendroiea virens (Guiel.) . 

, 4-1 



55 

|Seiurus noveboraoensis (Gmel.). . 

J j 

- I “1 


(?) 

56 

iBotophaga rutioilla (Linn.) . 

1 4 

4 

+ 

57 i 

ICinclocerthia rufleauda (Old ) . ... .. 

I .. 4 

4- 

4 

58 

Thryothorue rufescons Lawr. 

1 - - 4-3 

4* 

4- 

59 

iMyadeHtes dominicauus fttojn. 

| .. + 

4* 

4- 

60 

1 Allenia raontana (Lafr.) .... ... 

! * + 

4 ; 

1 4 

61 

Oichlberroinitt fuscata densiroHtris (VieiH.) . 

1 *- 4 - 


4- 

62 

Oiohlherndnia dominiccnsis (Luwr.). . 

1 .. 4 6 

.. 

4 

63 

Minioeichla verrillorum Allen___ 

I - 1 (?) 

4* & 

4- 


The following signs are used in the above table; 4 ~ actually obtained / x — 
observed and specie# identified but uot obtained; Y~ observed and probably of 
that species but not positively identified; (?)~ described by the inhabitants and 
probably of that species but not seen by the collectors themselves; 4 * or + ¥ 
indicates that the sex indicated only was obtained. In several cases only one speci¬ 
men was taken by the former collectors but the sex is not mentioned by thorn in 
their lists, in such cases it is indicated thus, 4 - 1 . 

To this list should be added Tringa minuliUa VieiH. taken in Dominica by Dr. 
Nioholls, and sent to the Smithsonian in 1880. He also aont ten other species, all of 
them included in the above list; but the three following, though they were observed, 
have not been actually taken there by any of the above collectors. 

Anoua atohdua, 

Er«unetta puaillui. 

Gharadtiua do nun tens. 


List of Bntrachians and Reptiles obtained. 
BATRACHIA. 

Order, ANURA. 

Family, Cystic,?? athid.e. 

1. Leptodaotylus pentadaotylus Lawr. “Orapoud,” Pat. wd Fr. (Toad.) 

Common and much used for food. When need for the table the 
whole animal is eaten, generally as a stew, and not simply the legs, 
as is the case with frogs in this oountry. Prepared in this way it 
makes a delicious dish, tasting muoh like chicken, but more delicate. 
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2. Hylodes maxtinioensis D. and B. Tree Toad. 

Rather common. All our specimens were taken at a considerable 
elevation (1000-2000 feet), and were found under stones or logs. 

UEFTILIA. 

Order, OPHIDIA. 

Family, Tvphlopid^ 

3. Typhlops lumbricalis Linn “Blum Worm” 

Apparently rare. We only obtained one specimen and no others 
were seen. 

Family, Boioac, 

4. Boa diviniloquax Baud “Boa.” 

Rather common. Our specimens were all obtained in the interior, 
near Bass-en-ville, and apparently it is found mainly in the densely 
wooded and elevated parts of the island. This species sometimes 
attains large si/e. We beard of their being taken 12 or 13 feel long, 
but none of our specimens were over 7 or 8 feet in length. Three 
were brought to New Haven alive. 

Family, CouiBiiiuA. 

f>. Opheomorphus juliae Co\>c. “Snake.” 

Not particularly common. This, the preceding species, and the 
“ Blind Worm” were the only snakes found by us on the island, 
though Mr, Ober took a fourth, Alsophu niboniu* Cope. This 
species varies much in color and general appearance so that the 
natives, and we ourselves, thought there were several species among 
them. In one specimen, the largest, 21 inches long, the round yel¬ 
low spots near the base of the scales, spoken of by Mr. Cope, are 
entirely lacking. 


Order, LACERTILIA. 

Family, Geckonidac. 

6. Sphaerodactylus oxyrhinus Goseo. Gecko. 

One specimen only obtained, at Bass-en-ville, and no others were 
observed. 

Family, Iguanidas. 

Iguana delioatissima Uwr. “iguana,” 

Rather common. Frequently used as food. My brother states 
that the flesh is verv fair eatimr. 
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i 

8. Atiolis leachli Gray, “Chameleon n 

Very abundant and widely distributed. Found at all elevations. 
A very lively and beautiful species, A peculiarity of this lizard is 
the effect upon it of whistling or music, causing it to stop and listen 
attentively and even allow itself to he caught 

Family, Tkiu^e. 

9. Amiva, plei D. and B , var. brachiOSquamatUB, nov Cope. “ Arbalo ’ 

(Fat) 

Prof. E. D. Cope describes tins new Mib-spocies as follows. 
“ Differs from typical forms in having numerous rows of small 
brachial scales as in A. rnqjor, instead of one large row as in typical 
A. phi . Three supraorbital plates. Otherwise as in A, pld” 

Very abundant in the lowlands, particularly in the cane-fields, 
whole on a hot, sunny day they may he seen by hundreds They 
are exceedingly quick in their motions and run with great rapidity, 
so that they can only be procured by shootiug. This species glows 
very large, frequently attaining a length of two or three feet. 

I think there are at least two species of “ Arbalos,’ 1 but we only 
succeeded in obtaining one. 

Family, Soinoidjk. 

10. Mabuia agiliB nigropunctata Bpix Skmk 

Common, but shv and difficult to catch. Generally found in rather 
damp places au<l at quite an elevation. 

Order, CHELONIA. 

Family, TissTumNiDiis. 
u. Testudo tabulata JLiun Tmtic 
Our specimen came from the island of Tortola, but we were told 
that they were also found in Dominica, though rare. 

Species obtained by Mr. Fred. A. Ober , in addition to the a bow List. 
Mr. Ober obtained four species of reptiles (no batrachians), in 
Dominica, which are described by Prof. E. D. Cope in the Proc. 
Amer. Philos. Soc., voi. xviii, p. 214. 

Of these four speoios one was also obtained by us, Opheomorphus 
Julies the others I give below to complete so far as possible, the 
herpetology of this island, though 1 feel sure the list of species is 
still far from complete, especially among the lizards. 

12. (l.) Mabuia oepedei Gray. 

18. (2.) Xiphoeurue ooulatus Cope. 

)4. (8.) Alsophis sibonius Cope, * 
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List of Land mid Freshwater Crustacea obtained . 

* 

1. Paleemon jamaioensis Oliv. “Crawfish.” Prawn. 

Common in the fresh-water streams and extensively used as food, 
being of excellent flavor. 

One or more species of small grey shrimp were frequently seen in 
the river at Bass en-ville, but owing to their very lively habits and 
our lack of proper means we were unable to procure any. 

2- Cenobita diog0U6S Latr. “9ojer” (Soldier). Hermit Crab. 

Not very common. 

“ Pound only on the windward or Atlantic side of the island (a. ij. v ) 

N. G*ecarcinus rurioola Lair. “Crabe,” Pat. and Pr. (Onb) Land Crab. 

Common, but not found among the mountains nor at any great ele¬ 
vation. Very good eating and much used for food. 

4. Pseildotelphusa clentata (H. Milno-Kdw.) “ Enrique," Pat. Land Crab, 

PwidoMphwa lenuipat. P. I Poecx'lc (Ann end Mag NYt. Hist., vol iii, p 7, 
1889) 

Vo/) common in the interior and among the mountains. Wo 
found this species extremely abundant in the neighborhood of Bass- 
en-ville. They were seen running around everywhere in the woods, 
though also found along the shores of the streams and in the streams 
themselves, but apparently it made no difference whether water was 
near or not, though of course the ground is everywhere very dam]) 
from the frequent rains. When disturbed or pursued they run 
very rapidly and generally get into some hole or under a log or stone, 
but T could never see that they had any particular hole or burrow. 
When unable to reach some such shelter they sit back on the hind 
part of the carapax, after the manner of our common Fiddler (Yah, 
and defend themselves savagely. By throwing out a piece of meat 
a number could always be brought around the camp in a very short 
time. 

Though not usually sold in the market, like the former species, 
and not considered so good eating, they arc hy no means bad, as 1 
can testify from personal experience, and they are frequently eaten 
by tho natives up among the mountains. 

Mr. ft. L Pocoek in the Ann. and Mag,, vol. iii, p. 18H9, has 
recorded an additional species of land crab ( 0. If (tend is), and sev¬ 
eral additional species of shrimp and prawns collected in Dominica 
by Mr. Ramage. 
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Notes on the Insect a. 

The collection of insects has not yet been worked up and so no 
list of the species can be given. 

We found the Coleoptera and Lepidoptora quite abundant, the 
other orders ranch less so. 

Our collection contains about twenty species of beetles, some of 
which are very interesting, to an ordinary observer at least, on 
account of their difference from New England forms. 

Probably the most striking is the Hercules Beetle. These enor¬ 
mous beetles are quite rare and found mainly among the mountains. 
According to the inhabitants there are several species, but we pro¬ 
cured but one, dark brown with greenish grey wing coverts, spotted 
with black. According to my brother, they feed on the locust and 
cocobolo trees, and he also says that on the windward side of the 
island this species is replaced by another that is still larger and 
entirely brown. 

Another large brown “horn-bug” haw a big white larva, called in 
Patois “Gru Gru Worm” which lives in the buds of the palm 
trees, and which is roasted and eaten by the natives. 

The “ fire-beetles ” of this island are of several species, very num¬ 
erous, and exceedingly brilliant, the light being constant and com¬ 
ing from the body under the wing coverts and from two round spots 
on the side of the thorax. They are a kind of snapping-beetle, dark 
brown, and about an inch long. A few of them flying about a room 
make enough light to distinguish large objects, and two or three in 
a small bottle give light enough, when held i>ear the page, to read 
ordinary print. They are found mainly in the interior. At Bass- 
en-ville they were very abundant. 

We also took a number of large yellow and black weevils which 
were found on the plantain and banana plants. 

The name “ La Belle ” is applied by the natives to all beetles. 

Several large green katydids, called by the inhabitants “Crak 
Orak,” were also taken, and enormous cockroaches, or “ Drummers,” 
were very abundant, especially in the houses. 

We also found a few mole-crickets and a walking-stick but they 
were both rare. 

No true scorpions were seen but a large whip-scorpion was ob¬ 
tained and also several large myriapods or centipedes. 

The collection of Land Mollusca, consisting of about twenty 
species, several of them probably new, is now in the hands of Mr. 
II. A. Pilsbry of Philadelphia, for working up. As soon as this is 
done a list will be published. 
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EXPLANATION OP PLATES. 

Plate XXV. 

Pig. 1. Neat and female of EuAampis jwjularis, “ Pou Fou Mardet,” 4 natural size, 
p. 331. 

Pig. 2. Cup-shaped nest and eggs of Eulampis fwlosericeua, “Fou Fou T£to-longue,” 
i natural size. p. 332. 

Fig. 3. Nest of Cvereba dominicam , “ Sucrier,” f natural sizo. p. 341. 

Pig. 4. Nest of Cichlherminia ilommicenaia , “ Morvy,” fa natural size. p. 347. 

Figs. 5 and 6. Eggs of Blaricws brumieicapillutt, “ GobG-Tnouehe,” natural size. p. 337. 
Figs. 7 and 8. Eggs of Elcema payana martinica , “Cheweck," natural size. p. 337, 
Figs, 9 and 10. Eggs of Cwreha dommimna, “ Sucrier,” natural size. p. 341. 

Fig. 11. Egg of Dendrov a petechia melanoptera, “ Teetoen,” natural size, p.342. 

Plate XXVL 

Pigs. 1 and 2. Nests of EutampU hobsericeus, “Pou Pou TGte-longuo,” natural size, 
p. 332. 

Fig. 3 Nest of Rrtlona exilis, “ Pou Pou Bequar," natural size. p. 335. 

Figs. 4 aucl 5. Nests of Thalurania bicobr, “ Fou Pou Bleu,” natural size, pp 334 
and 333. 

Pig. 0. Nest of Belbna exitis “ Fou Fou Beqimr,” natural size. p. 334. 

Plate XXVII. 

Pig. 1. Thryothoru# rnfeucens, “ Rosingnole,” adult male, £ natural size, p 343. 

Fi<. 2. Vendroica plumbed, “Pa-pia,” adult female, \ natural size. p. 342. 

Pig. 3. Mxinocichla vcrrilloruia , “ Perro-vantor,” adult female, natural size. p. 347. 


The above photo-lithographic plates, by Mr. E. Crisand, of New Haven, are made 
Hirocfcl.y from photographs of the original specimens. 


Note. —Hince the previous pages wore printod I find that in preparing my list of 
the Reptiles and ButrachiatiR, I unfortunately overlooked an artiele hy Dr. A. Guuther 
(Aun. and Mag. Nat. Hist (6), II, p. 302), on the collection made hy Mr. Ramnge, 
and one by Mr. Samuel Garman (Bull. Ess. Inst, XIX, p. 1), on the collections in the 
Museum of Comparative Zoology, at Cambridge. 

Dr. Giinther enumerates ten species, of which two, Theeadactylus rapiraudu (Houtt) 
and Ameiva fuacata Garman (1. c. p 5), are additional to my list, though the latter is 
probably the other “ Arbalo ” seen, but not obtained, by us. Sphwrodartylw r.opti 
(Steind.), also recorded by him, is possibly tbo same as our S. oxyrhinwt Gosse. In 
this paper Dr. Gunther unites Xiphoswrue oculatus Cope witli Anolis atliaeeus Copo, 
and Mabuia dominium a Garman with M. agilis (Radde), of these, the twn former are 
doubtless the same as our A, kaohii Gray, and the two latter identical with our if. 
agilis nigrgpunctata Spix. 

Erratum.— ‘Pago 360, fifth line from bottom, and page 361, third lino from bottom, 
for “Lawr.” read “Laur.” 

Trans. Conn, Aoad., Vol. VIIT, 
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April, 1892. 



XX#—Ok a Collection op Land Mollusca from the Island 
of Dominica, West Indies. By Henry A. Pilsbey. 


Collections of the land rnollusks of Dominica ihave been made 
by Mr. R. Lechmere Gappy,* * * § Mr. A. I). Brown,f Mr. G. F. Angas,J 
Mr. G. A. Ramag<?$ and Dr. Benj. Sharp.|| The present list is 
based upon a collection made in March, April and May, 1H90, by 
Messrs. G. E. and A. H. Verrill.^] 

In Mr. E. A. Smith’s reports upon the collections made by Mr. 
Ramage, a full list of the land molluecan fauna of the island is 
compiled from the reports of previous investigators. To that paper, 
therefore, the student is referred for references to the literature of 
the fauna. 


HELICIDJE. 

Helix (Dentellaria) nigrescens Wood (U845)** 

A color variety (11854) is yellowish-olive, becoming brown toward 
the lip and in front of the aperture. 

H. (Dentellaria) badia F&\ (U826) 

H. (Dentellaria) Josephine Per (U844, n«2&). 

BULIMULIDJE. 

Bnlimulus laticinctus Guppy, (ii846) 

This is no doubt a local variety of the five-banded B . inultifascia- 
tus , in which two of the bands are confluent, the band formula being 
1(23)46, whilst that of typical is 12346. 

* See Guppy’s report in Annals and Magazine of Nat Hist (4), I, p 429, 1868. 

f American Naturalist, 1881, p. 56 Mr Brown’s specimens are now in the collec¬ 
tion of the Academy of Natural 8ciences of Philadelphia. 

\ Proo. Zool. Soc, 1883, p &94 

§ See E A. Smith’s reports in Ann. and Mag N H (6) It, p. 227, 410. 

| The specimens collected by Di Sharp are in the collection of the Academy of 
Natural Sciences of Philadelphia 
4J This collection is in the Museum of Yale College 

** The figures refer to the museum numbers of the Yale College collection. 
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B. exilis Gmei. (11827, 11850, 11851, 11855, 11847). 

The following color-forms are represented: 

(1) Horn colored, bftiullefss (11827). 

(2) Horn colored, having a faint peripheral band (11847, 11851) 

(3) Horn colored, having a conspicuous dark band (1185G). 

(4) Having three dark purple-browu bands, the upper and lower bands wider 

(11855). 

B. nichollsii A. D. Brown (11850, 11848, 11849) 

A species peculiar to Dominica. 

Amphibulima patula Brug. (ii82R, U835). 

STENOG-YRIDJE. 

Stenogyra octona Cheran (H8&2, H840). 

VAG-INULIDAE, 

Vaginula punctatissima semper, (usao) 

Not before reported from Dominica. The black blotches of the 
ventral surface arc much more conspicuous than one would suppose 
from Semper’s figure. 

HELICINIDAE. 

Helioina rhodostoma Gray. (iis42, H853, ii84i). 

The usual variations in lip coloring, from yellow to deep red, are 
represented. 

H. epistilia Guppy, (lisao). 

A single specimen may be referred to this unfigured and rare 
species. 

H. velutina Guppy. (11837, 11838). 

The specimens are a trifle more depressed than IT, ntfa Pfr. from 
Yuma, Haiti, but the difference is so slight that 1 am wholly dis¬ 
posed to consider Guppy’s species a synonym of the earlier described 
Haitian form. Pfeiffer’s description of If. rufa is imperfect, as the 
delicate velvety character of the cuticle is not noticed by him. I 
have, however, compared specimens from Yuma with the Dominican 
shells, and am satisfied that they are identical. 

NERITIDAE. 

Neritina punotulata Lam. ( 11825 ). 

The specimens were collected from the Layou River at Bass-en- 
Vilie, at an altitude of about 2000 ft. They aro large, and have 
the mouth-callus of a dull reddish color. 
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CYCLOFHORID^E. 

Cyclophorus (Amphioyclotus) amethystinus Guppy. (ii843) 

There can be no doubt that this species is distinct from C. 
schrammi , although the young greatly resemble the latter. It is 
known only from Dominica. 

Notk. — In the above article it will be seen that Mr. Pilsbry 
makes but fourteen species and none of them are new, several 
specimens which had been supposed, in a hasty examination, to be 
different species proving to be only color varieties of the other 
described forms. 

The small number of species obtained by us was doubtless due to 
the fact that our collections, as stated at the beginning of my 
article, were made almost exclusively at a considerable elevation 
(from 1000 to 2500 feet), and no doubt mainly above the range of 
many species such as fiuccinea ajoproxiwans, Amphibufhna rubes * 
censy Leptinaria Igmellata , Helix dentienSy Helicina fascia fa, 11. 
antiUarumy etc. 

A large part of the Mollusca were collected in the vicinity of 
Bass-en-ville, at about 2000 feet elevation, and in the midst of the 
deep woods, which may also account for the absence of some species 
that frequent the gardens and plantations. 

Here we found Helicina rhodostoma abundant on the trunks of 
trees and old stumps about our camp. 

The Layou River flowed past our camp at this point, and in it 
Neritina punctulata was exceedingly abundant. All the speci¬ 
mens we saw, and we examined hundreds, were marked by cavities, 
varying much in size but often very deep and wide, which had the 
appearance of having been drilled or bored out. In many oases 
these holes covered the whole shell, but I think we never found 
any that had penetrated entirely through it. 

Stenogyra octona was very abundant under logs and stones in the 
vicinity of all our camps. 

Vaginula punctatissima was not common, but we found several 
specimens under logs and gtones in the vicinity of Spring Hill 

Hulimxdus laticinctus was found rather commonly near Laudat 
on the plantain and banana plants. 

In Mr. E. A, Smith’s articles, mentioned abotre by Mr. Pilsbry, 
there are enumerated thirty-four species of land mollusks inhabit¬ 
ing Dominica; of these a few seem to be of doubtful identity, or 
hardly entitled to specific rank, but there are probably over thirty 
good species now known from this island.—G. E. Vbbbux, 



XXI. —New England Sptdkrs of the Family Thomihitlk 
By J. H. Emjskton. 

Thomisidae. 

In the Thom indue the oephalothorax and abdomen are both flat¬ 
tened. The ceplialotliorax is about as wide as long, and the abdomen 
is usually widest behind. The legs are turned outward and forward 
more than downward, so that the body is carried dose to the ground, 
and some species walk more readily sidewise than forward. 

The family consists of two groups or sub-families, the Thomiahm » 
and the Philodromlna ?. 

In the Thoftimnce the first and second pairs of legs are about 
equal in length and much longer than the third and fourth. The feet 
have two claw r s and under them a small cluster of hairs like the rest 
of the hairs on the leg. 

In the Philodromtnm the legs are more nearly equal in length, all 
long and slender, and the second pair usually longest. The feet 
have two claws and under them a large cluster of long hairs, wid¬ 
ened and flat at the end. 

The eyes of the Thomisidw are small and nearly of the same size 
and have a simple arrangement in two rows. The maxilla* are short 
and narrow at the ends. The males usually differ considerably in 
size and color from the females, and in some species the males are 
very much smaller than the females. 

The Thomiaidm live mostly on plants, and in winter hide in cracks 
and under stones and bark. Their colors resemble the plants on 
which they live, most species being marked with gray and brown like 
bark, while those living on flowers are brightly colored, white ami 
yellow. They make no webs and no nests except a few threads to 
hold the cocoon and conceal it by drawing together a leaf o\er it. 

A large part of the New England species have been described, a 
few of them by Hentz in the Journal of the* Boston Soc. Nat. [list., 
vol. v, but more by E. Keyserling in the Proceedings of the zool. 
botan. gesellsohaft of Vienna and in a separate book on the “ Spinnen 
Americas, Laterigrada>, ,, published in 1880. The spiders in the Mu¬ 
seum of Comparative Zoology at Cambridge have been named by 
Keyserling and among them are several of the New England species 
which have been compared with my own specimens. 

While this paper was printing, Mr. Nathan Banks published in 
the Proo. Acad. Nat. Sci of Philadelphia, a Catalogue of the spiders 
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of the upper Cayuga Lake basin (Ithaca, N Y.), with descriptions 
of many new species. Mr. Banks has let me examine his spiders 
and his names have been used for several species. 

Xysticus. 

The body is short and fiat. The eephalothorax is as wide as long, 
nearly square in front and half as wide across the eyes as it is at the 
widest part. 

The front row of eyes is almost straight and the four middle eyes 
form a square or a rectangle wider than long. 

The abdomen is not much larger than the eephalothorax, widest 
across the hinder half and not pointed behind. The legs are short in 
the females, the first and second pairs nearly equal and longer thau 
the third and fourth which are also of nearly the same length. The 
males have the legs longer and the first and second pairs proportion¬ 
ally longer than the females. 

The males are a little smaller than the females and darker colored 
The male palpi are short. The tibia has a short simple process on 
the outer side and a crooked and more complicated one underneath 
The tube of the palpal organ begins on the inner side of the tarsus 
and extends around the bulb to the outer side where it rests in a 
small thin process turned outward. On the under side of the bulb 
are two processes of various shapes in different species. 

The epigynum has a rounded opening variable in shape even in 
the same species, sometimes simple and sometimes divided by a 
median ridge. 

Xysticus limbatus Keya Spiwien Americas, 1880 

The female X. crudeh* Hwiks and X. brunnsus hanks, appear to bo this species, 
but the male X limbatus Hank a is different from my A timhalus and nearer 
the male X limbatus Kcyserhng 

Platk XXVIII, rimmaa 1 1ft. 

This is one of the largest species, the females measuring 8 or 10 wm 
long and the eephalothorax 4 mm wide, 

The colors are light brown spots of various shades on a nearly 
white ground, some individuals being very pale and others nearly 
covered by the brown spots. In half grown individuals the mark¬ 
ings are most distinot and are like those of Hen tie's figure of Thom- 
ism ferox which is very likely this species, PL xrym, fig li. In 
these the sides of the thorax are light brown and the abdomen has 
on each side three or four nearly square brown spots darkest on the 
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front and outer edges, The middle of the cephalothorax has a light 
marking tapering behind to the dorsal groove which is marked by a 
dark spot. The legs have a distinct fine light line on the dorsal side 
and are marked all over with small light brown spots without any 
distinct bands or patches except that the fourth femur and tibia are 
darker at the ends. In the adults the markings are less distinct and 
that of the middle of the cephalothorax darker so as to obscure the 
lateral stripes. PI. xxvm, figs. 1, la. The males have the same 
markings but darker. Fig, la. The epigynuin, figs. 1 d, \e , \f\ has 
a simple opening of various shapes, sometimes with a low and indis¬ 
tinct ridge through the middle. The male palpus has a large and 
complicated hook undei the tibia turned a little toward the outer 
side so as to be visible from above. Fig. I h. The processes of the 
bulb are large and dark colored, the under one pointed and directed 
inward, and the other wide at the end and turned backward to the 
base of the bulb. Fig. 1//. 

Males from Medford and Peabody, Mass. Females, Dedham, Pea¬ 
body, Cambridge, Malden, Salem, Mass ; Simsbury, Conn. Both 
sexes from Brooklyn, Long Island, N. Y., N. Pike. A female with 
cocoon partly covered by a folded leaf was found June 10. 

The specimens in the Museum Comp. Zool. at Cambridge, named 
by Keyscrling, are all females. The male which I suppose to belong 
to this species is not the limbatu* Keys., but probably X . elegans 
Keys. 


Xysticus gulosus Keys 

A =r X. locupkf Keys, Spinticn Americas, 1880, and X. tentns Banks 
Plate XXVIII, mourns 2-2c. 

The female is 6 to 8 m,u long with the cephalothorax 8 mm wide. 
The color is grayish brown and very uniform, the usual marking 
showing indistinctly among the fine brown spots that nearly cover 
the body. The femora arc light on the ventral side and have two or 
three large spots along the middle. The femora are darker toward 
the end, those of the fourth pair having a distinct black spot near the 
end. The abdomeu has usually only a pair of irregular black linos 
across near the middle, and several smaller and less distinct behind 
it PL xx vni, figs. 2, 2a. 

The epigynum has an oval opening wider than long, in which are 
two oval ridges directed backward. Fig, 2c, 

The male palpus has the under tibial process wide and turned out¬ 
ward at the en$. The tube of the palpal organ is unusually long and 
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slender and has a long outward curve at the tip and a long thin pro¬ 
cess to support it. Fig. 2b, 

Salem and Beverly, Mass., under stones ; Long Island, N. Y., N. 
Pike. 

Xysttcus StomachOSUS Keys, Rpmnon Americas, 1880 

A small female apparently of this species is named X. benefactor in the Mas 

Comp. Zool. Cambridge. 

Plata XXVI H, fiuureb 3-Brf 

This is a little smaller than limbatus . A mature female measures 
6 m "* long and the thorax 3 mm wide. The largest males are as large 
as small males of limbatm . The brown markings are grayer than in 
fimbatm and less evenly distributed over the body. The lateral 
dark bands of the oephalothorax are very distinct and have a darker 
line ou the outer edge and two darker spots behind under the front 
of the abdomen. The middle of the oephalothorax is light, but a 
little darker toward the front of the head. 

The brown markings of the abdomen are light with black Bpots 
along the front and outer edges of each marking. The first and 
second legs are covered with small brown spots darker and closer at 
the ends of the joints. The third and fourth legs are lighter and 
have darker spots at the ends of the joints, the fourth legs having 
conspicuous dark spots on the ends of patella and tibia. PL xxvni, 
figs. 3, 3a. 

The epigynum has a wider opening than limbatus , divided by a 
flat ridge at the hinder edge. Fig. 3 d> 

The male palpus has the under process of the tibia small and 
divided at the end into two blunt knobs. The tube is stout and 
black and ends between two large thin processes on the outer side. 
PL xxvni, figs. 3 b f 3c. The processes of the bulb are small but ex¬ 
tend outward from its surface. The anterior process is attached 
near its middle and pointed at both ends. Figs. 3&, 3c. 

Readville, Brookline, Saugus, Swampscott, Mass.; New Haven, 
Conn,; Long Island, N. Y., N. Pike’s collection. 

Xysticus nervosus Banks. 

Plate XXVIII, fiourks 4 ~ 4 d . 

Female 6 mra long, and oephalothorax 3 mm wide, The markings of 
both sexes are very indistinct and much alike. The general color is 
light brownish yellow with darker and lighter markings scattered in 
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small spots all over the body. The middle of the cephalothorax is 
as usual light colored with a few brown markings in the middle and 
toward the eyes. The sides of the cephalothorax are darker with 
irregular brownish lines. The abdomen has three or four pairs of 
indistinct brown spots, in front of which and on the front of the 
abdomen are irregular small white spots. The legs are marked in 
the same way with irregular light and dark spots, the first and 
second pairs a little darker than the others. PI. xxvm, figs. 4, 4a. 

In the males the first and second legs are very long and slender, 
the second twice as long as the third pair. The markings are a little 
brighter and more distinct than in the female. The under process 
of the tibia of the male palpus is curved and turned outward at the 
end as m yulosus . The processes of the bulb are long and the ante¬ 
rior one has a complicated twist at the end. Figs. 4c, 4d> 4c. 

The epigynum has a large oval opening, widest behind, in which 
are two smaller openings divided by a narrow ridge, fig. 4b. 

Medford, tteadville, Mass, j Long Island, N. Y., N. Pike. 

Xysticus triguttatus Keys, Sptauen Americas, 1880 

The Rpidei named X fw^clus by Keyaorlmg in the Museum of Comp Zoology, 
Cmnbildge, is the female of this epeoieB and so la X ftyrodun Banks 
Plate XXIX, figures 1-1 rf 

The female is 5 or 0 mm long and the cephalothorax 2 mm . The legs 
of the female are white or yellowish with a few black hairs and 
small spots around the ends of the femora. The cephalothorax is 
yellowish brown with a line of black marks each side ending in a 
distinct black spot at the hinder end. The third black spot is just 
behind the dorsal groove. The middle of the cephalothorax is very 
light behind and darker toward the front and middle of the head, 
PL xxix, fig. 1, and the area between the eyes is white. The 
abdomen is white with two small black spots in front and several 
lines of black spots broken in the middle across the hinder half. 

The male is as large as the female and much darker m color. 
The markings of the cephalothorax are like those of the female, but 
darker. The femora of the first and second legs are dark brown 
and the rest of the legs dull yellow. The tarsus of the male palpus 
is white and the rest dark. The abdomen has very dark markings, 
those of the hinder half usually running entirely across, with white 
between. Fig. la. 

The epigynum has a large shallow oval opening, in the middle of 
which is a small hole with a hard projecting ridge each side. Fig. lc. 

Tpiwn drtww A run VnL. VIIT. 48 April. 1899. 
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The male palpus has the tube stout and extending almost entirely 
around it. The processes of the bulb are small and the posterior 
one blunt and notched at the end. Fig. 1 d. 

This is a very common species in grass and low plants ail over 
New England. In Psyche, vol. v, I have described the pairing of 
this species. The female held herself on a blade of grass, head 
downward, with the abdomen turned away far enough for the male 
to reach under, from above, to the epigymim. 

Xystious graminis, new sp 

Plate XXTX, figures 2-2 b 

This species resembles in color and markings the male of A" 
triguUatm . It is a little larger and darker, and there is less con¬ 
trast between the light and dark portions. The legs are shorter and 
stouter and the patella and tibia of the first and second legs, as well 
as the femur, are dark brown. The ends of these logs, as well as 
the thiid and fourth pairs, are light yellow brown, not as white as 
m triguttatus. The dark bands on the cephalothorax are not ho 
distinctly broken into black marks as m triguttatv #, nor are the 
three spots as distinct. The markings of the abdomen do not extend 
across the front half and the lighter parts are not as white as in 
triguttatus , PI. xxrx, fig. 2. 

The male palpus resembles that of trignttatu a, but the processes 
of the bulb are longer and both pointed and directed inward. 
Fig. 2a. 

The female is 6 inu ' long and the cephalothorax is S" 11 " long and 3 mm 
wide. The legs are short and stout. The color is dark brown with 
very small light markings. The front of the head is wide and light 
colored, with a distinct white band under the upper row of eyes, 
behind which is a very dark brown line. The dark patches on the 
sides of the thorax are partly divided into two, the inner halves 
ending in darker spots, as in triguttatus and stotnachosus, but less 
distinctly marked. In the middle of the cephalothorax is a triangu¬ 
lar dark area narrowing to a dark spot behind, and each side of this 
a light line narrowing forward to the eyes. The abdomen is dark 
with alternate narrow darker and white markings across the hinder 
half and obliquely down the sides. The legs are covered with small 
brown spots. The first and second femora are lighter on the front 
side, and the third and fourth legs have a light line on the dorsal 
side.* The femora of the third and fourth legs have a $ark sppt at 
the end. The under side is dark with small brown spots, and the 



J. H. Ernerton—Spiders of the Fhmily Thomisidm. 


365 


spinneret# and epigynum are each covered by a very dark round spot. 
The epigynum resembles that of triguttatvs. 

Males from Peabody and Saugus, Mass. Females, Brookline, 
Mass., S. Ilenshaw. 

Xysticus form 08 US Banks. 

Plate XXIX, figures 3, 3a. 

The male is 5 mm long and the oephalothorax 2-5 mm wide. The 
dark sides of the oephalothorax extend toward the middle behind the 
eyes so that the middle light portion is narrower than usual. The 
parts around the eyes are white and so is the back of the cephalo- 
thorax around the dorsal groove. The hinder ends of the dark 
bands are nearly black where they pass undor the front pait of the 
abdomen. The abdomen is white in the middle with irregular 
brown spots, and the sides are dark brown, in angular patches that 
do nol extend as far toward the middle as usual. The legs aie 
covered with irregular brown spots and the patella and tibia of the 
first and second legs are much darker than the rest. PI. xxi\, fig. 2. 

The tibia of the male palpus has a very small hook underneath, 
but the outer process is longer than usual and between it and the 
inferior process is a wide flat tooth. Fig. 2 a. The palpal organ is 
very simple, the usual processes of the bulb being represented only 
by a very short flat ridge. Fig. 2 a. 

Only one male from West Roxbury, Mass, 

Xysticus quadrilineatus Kftya, Spinnen Americas, 1880 

ri.ATIC XXIX, FIGURES 4, 4a 

Female V mni long. Cephalothorax 2*5 inm wide. Tn this species the 
oephalothorax is unusually wide in front. The color is light yellow 
with light brown markings and black spots. The cephalothorax has 
four narrow brown stripes, one each side close to the edge, and the 
others running back from the lateral eyes. There are also two fine 
brown lines in the middle, sometimes extending from the eyes to the 
dorsal groove, but usually broken in the middle. There is a brown 
spot just behind the dorsal groove and two others on the middle of 
the back, half way between the groove and the middle eyes. On 
the abdomen there are two black spots at the front end, two in the 
middle and two near the hinder end, besides several smaller ones 
along the sides, There are four light brown lines across the hinder 
half*ea0h with a wWte line bebiud it, and there are oblique bfbwu 
lines alternating with white the sides. PL xxix, fig. 4, The 
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legs have the usual light line along the dorsal side and are covered 
with fine brown spots without any distinct markings. The epigynum 
has an oblong opening, widest behind. Fig. 4a, 

Medford, Swampscott, Beverly, Mass,; Long Island, N. Y., N, 
Pike, 

Xystious inornatus, now »p 

Plaid XXIX, figures 5-5 b 

The adult female is 5 mm long, with the cephalothorax 2 mm wide. 
It is less flattened than most species and has the cephalothorax 
rounded up in the middle, where it is much higher than the eyes. 
PI, xxix, fig. 5. The cephalothorax is dark brown, almost black, 
with a lighter line in the middle and a white line each side near the 
edge. The legs are colored in the same way, but the thin parts 
between the joints are white. The tarsi of all the legs are lighter 
than the rest At the base of the first and second femora, m front, 
are white spots, and the third and fourth legs have white longitud¬ 
inal stripes. The under side of the cephalothorax and legs are of 
the same color, with white joints. The abdomen is light gray with 
indistinct lighter lines at the sides and small light spots in the 
middle. PL xxix, fig 5. The epigynum has a small opening, with 
two wide anterior and two sharp posterior projections from its 
edges. Fig. 

Two young specimens less than half as large, have all the dark 
portions light yellowish brown. 

Adult from Medford, Mass.; young from Beverly, Mass., and 
New Haven, Conn. 

Oacyptila Simon, 1864 

This genus differs little from Xysticus. The cephalothorax is 
flatter in the middle and the hpad narrower. The middle eyes of 
both rows are nearer together so that they form a rectangle longer 
than wide. The middle eyes of the front row and usually of both 
rows are farther forward than in Xy*ticte* } so that both rows of eyes 
are more curved. There is less difference between the length of the 
front and hind legs in the males than in Xyrtime* The dark mark¬ 
ings of the thorax often approach each other behind, as in Our species. 

Oxyptila cinerea, now sp. 

Plath XXIX, minus 6, 0a. 

This male is long and the cephalothorax 2*6 mm long and^" 1 
wide. The colors are grayish brown and white. The light portion 
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of the cephalothorax is narrowed near the dorsal groove and widened 
in front a little behind the eyes. PI. xxrx, fig. 0. The abdomen 
has the usual markings, all indistinct. The legs are marked more 
nearly alike than in the other species. The femora are all thickly 
spotted with brown, and the third and fourth have a large dark spot 
at the end. The other joints are all light with dark rings at the 
ends. The inferior process of the tibia of the male palpus is large, 
rounded at the base, and turned outward at the tip. PI. xxix, fig. 
6a. The processes of the bulb are small and both turned inward 
at the points. The tarsus is curved downward a little at the end. 

One male, only, from the White Mountains, New Hampshire. 

Oorlaxaohne Thorei). 

The cephalothorax and abdomen are both very much flattened, 
not more than half as high in proportion to their width as in 
Xysttri/k The cephalothorax is flat on the top, not rounded up 
from the middle, as in Xyeticus. The head is narrower and more 
distinctly separated from the thorax by depressions at the sides. 
The arrangement of the eyes is the same as in Xysticm , except that 
the two rows are nearer together and lower. The male palpus has 
a small thin tooth on the end of the outer process of the tibia and 
there are no appendages to the under side of the bulb as there are in 
Xystivus, 

Coriarachne versicolor Keys., Spinneri Americas, Laterigradm, 1880. 

Plats XXIX, figures 7-7a. 

The female is 5 or 0 mm long with the cephalothorax 2*5 n,m wide. 
The colors are black and gray on a white or yellowish ground, in 
irregular spots that vary in size in different individuals. There is 
usually a dark spot in the middle of the cephalothorax in front of 
the dorsal groove, and behind the eyes are four spots more or less 
run together and connected with smaller spots behind them. Along 
the sides of the thorax are four pairs of spots, the hinder pair largest. 
In the male these spots all conneot together and the cephalothorax 
is often nearly black. The legs are covered with small dark spots 
and have larger spots near the ends of the joints and along the 
middle of the femur. In the male the femur, patella and tibia of 
the first and second legs are much darker than the other joints. 
PI. xxix, figs. 1 9 7a. 

The epigynum ha# the opening a long distance from the transverse 
fold ahd divided into two by a ridge that widens backward, PI. 
xxix, fig, 7c , much like the epigynum of C. depressa , of Europe. 



368 


J. JT. Mnerton — Spidera of the Family Thommdm. 


The tibia of the male palpus has a large inferior process slightly 
bent inward at the end. The outer process is longer and the slender 
tip is on the inner side and 8-shaped. Fig, Id. The tube of the 
palpal organ is stout and has in the middle a thick portion, rough¬ 
ened like a file. The end of the tube is straight, not spiral as in 
C. depreaaa. 

All over New England, on fences and under stones. 

Misumena vatia Thorell = Thonnn as fartus Tfontz. 

Adult females of this and of aleatorms arc troth named vatw by Keyserling 
Plate XXX, figures 1-1 g. 

The female of this species is the largest and best known of the 
genus. It is 8 or 10 m,n long and milk white, with sometimes a light 
crimson marking on each side of the abdomen. PI. xxx, fig. 1. 
The cephalothorax is wide and high in front, the distance between 
the upper lateral eyes being twice their height. Fig. 1 b. The sides 
of the cephalothorax are very light yellow or brownish, the dark 
color being most distinct in young spiders. The dark markings also 
extend between the eyes and around the sides of the head, but the 
front of the head has a white mark that widens below over the 
mandibles and above under the eyes and around the eyes of the 
upper row. This marking of the front of the head, pi. xxx, 
fig, 1 b y distinguishes this species from aleatoria . 

The legs are white with light brown on the upper side of the first 
and second ; or even this is absent in some individuals. 

The epigynum has a deep rounded notch in the middle, the corners 
of which are prolonged backward over the spermatliecar. Each side 
of the large notch are two small ones. PI. xxx, fig. ig. 

The male is only 3 or 4 mm long, with the front legs about twice 
tbo length of the body. The males are strongly marked with dark 
reddish brown on a light ground. The cephalothorax is dark at the 
sides, while the front of the head around the eyes is white, as in the 
female. The abdomen has a dark stripe at the sides extending, 
sometimes, its whole length, or in other individuals not more than 
half as far. In the middle of the abdomen are two parallel dark 
marks or lines of spots, figs, i d y le. The first and second legs have 
the femur dark brown, the patella dark on the outer half. The tibia 
dark at both ends, and the tarsus and metatarsus on the outer half. 
The palpi are light with the palpal organ brown. The third and 
fourth legs are light. * 

The male palpi are small. The tarsi are short and nearly as wide 
as long. The tibial process is smaller than in the other species and 
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has the littte hook on the end. PL xxx, fig. If The bulb is 
round at the base and has a shallow notch at the distal end, over 
which is the short and small tube, twisted once at the end. 

The young male has the form of the female with part of the 
markings of the male. The femora and palpi are light colored. 
PL xxx, fig, lc. 

The female and male from Monge’s collection of Prussian spiders 
in the Museum of Zoology at Cambridge, are exactly like American 
specimens, except that the female has the hairs on the logs a little 
more distiuct and the epigynum has the lateral openings larger and 
the middle one proportionally smaller. 

Common all over New England, as far north as the White Moun¬ 
tains, 

Misumena aleatoria = Thomitntfi nbatoum Hent/z ~ Rununui BrtntfaUn 
Koy* 

Adult bunnies aro mimed by Koysorting M mlia aud young females Runcima 
hiemUitu ui the Museum of Comp Zoology »t Cambridge 

Pmtl XXX, vnu ULft 2~2 <i 

The female of this species, PL xxx, fig. 2, is easily mistaken 
for vaf/a. It is smaller, the color is more yellow, from light straw 
eolor to orange, and it does not have the crimson stripes on the 
abdomen, though it occasionally has dark reddish brown marks in 
the same places and a double row of dark spots in the middle of the 
back. Pl. xxx, fig. 2e. The cepbalothorax is light yellow or 
greenish, with the sides a little darkened with brown. The legs are 
usually yellow without markings, but sometimes, especially in indi¬ 
viduals with spots on the abdomen, there are dark marks on the 
coxa and trochanter, patella, tibia, and metatarsus of the first and 
second legs, The front of the head is lower than in the other 
species and the distance between the upper lateral eyes is nearly 
three times their height. Below the eyes is a white stripe the lower 
corners of which are extended into lines over the mandibles and the 
upper corners into a very distinct white line that extends under the 
eyes and around the sides of the head. Pl. xxx, figs. 2 a, 2h. 

The epigynum (fig. 25) has the notch less deep than in ratio and 
more open behind. 

The male is only 3 m,n long, hut with the first and second legs H mUi 
in length. The cepbalothorax is much like that of the female, green 
with the sides dark brown. The abdomen is bright yellow. The 
first and second legs are dark brown without any markings, and the 
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palpi are brown but not quite as dark. The third and fourth legs 
are light yellow. The immature males have the front legs no longer 
than those of the female and only partly colored brown. PL 
xxx, fig. 2 d* * 

The young of both sexes have the abdomen darker in the middle, 
with light stripes in the hinder half. 

The male palpi, PL xxx, figs. 2/, 2 g, are very small, The 
tibial process extends half the length of the tarsus and has a sharp 
point turned a little outward and just below the point a small hook 
turned upward. The palpal organ is much smaller than the tarsus, 
flat and circular with a short tube and without any other processes. 

The abdomen of the female is a little flatter than that of mtia % 
straighter at the sides and more truncated behind. 

Massachusetts and Connecticut. 


MiSUXELena asperata ~ Thomvm aeperatue Hentz 

Mi&umi’na geo?giana Koywjrling, specimen in Mus Comp Zool, Cambridge; and 
M. jolxata Banks 

Pl.ATK XXX, flOURES 5-3€. 

This species does not grow as large as vatia and the color of the 
adult female is more generally yellow, sometimes deep yellow, but 
oftener pale and greenish. The legs are a little spotted with pale 
brown and more hairy than in mitia. The males and young are 
brightly colored with dull yellow and reddish brown markings, 
some of which are retained by the female until the last moult. A 
female half grown (PL xxx, fig. 8a) has the cephalothorax light in 
the middle with a brownish stripe each side covering half way to 
the edge. The abdomen has a dark red band on each side of the 
front half and in the middle a pattern in light brick red. The first 
and second legs are marked with dark red-brown spots on the end 
of the patella, both ends of tibia, and the end half of the meta¬ 
tarsus. The hairs are much longer than in the adult. 

A female just before the last moult had lost entirely the markings 
of the legs (PL xxx, fig. 3a), and had the pale markings of the 
adult behind the eyes, while the abdomen showed the two side 
stripes broken, ihto several spots and three pairs of spots on the 
hinder half darkest on the outer side, all brick red. This spider 
was perched bn a plant of sorrel (Bumex ucetoceUa) and its colors 
were exactly those of the flowers. The male has the colors of the 
young, but all deeper, the ground yellow or greenish and the mark- 
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ings dark reddish brown. The femora of legs one and two are 
spotted with dark red, thickest toward the front (fig. 3 b). 

The epigynura has a wide oval opening divided into two round 
smaller ones by a wide ridge on which is a thin raised line in the 
middle (fig. 3c). 

T.he male palpus has a large complicated process on the outer side 
at the end of which is a small black point, hooked at the end. The 
tube of the palpal organ is wide and curved once around the end of 
the bull) (PI. xxx, figs. 3 d, 3c), ending on the outer side. The male 
palpus is much longer than that of oaiia and more than twice as 
large as that of aleatoria . 

The abdomen of the adult female has often gray or reddish mark¬ 
ings along the sides or in the middle. 

Misumena oblouga Keys.Spinmm Americas, 1880 
Pl.ATB XXX, FIGURES 4~4c 

Male long. Front legs 8 1Mfn long and very slender. Colors, 
in alcohol, greenish yellow on the cephalothorax and legs and white 
on the abdomen and around the eyes, with dark red markings. The 
front of the head is high, the distance between the upper lateral 
eyes being twice their height, as iri M. oat fa, but it does not have 
the white mark in front like that species. The eyes are all slightly 
raised on whitish tubercles. PL xxx, tig. 4. 

The sides of the cephalothorax are slightly darkened and around 
its edge is a fine red line, short in some and in others extending its 
whole length, and there are also, in one specimen, led lines across 
the ends of the mandibles. The first and second legs have a short 
red rirtg at the end of the femur and the patella. The tibia has the 
distal half red and also a short ring at the base. The metatarsus is 
red for three-fourths its length, and the tarsus half its length. 
There are also a few red spots on the front of the fir»t femur and at 
the ends of patella and tibia of fourth leg, but these spots are absent 
in one specimen. The cephalothorax, abdomen, ami fernoia have 
stiff black hairs, standing wide apart. 

The male palpi are as small as those of aleatoria , but shorter and 
more pointed, like those of va tia. The outer process of the tibia is 
much like that of vat fa, but shorter and thicker, and the hook is 
placed more on the outer side. The tube is longer and straighter 
and more slender than in eatia* PL xxx, fig, 4. 

The only female that Beems to belong to this species is ao imma¬ 
ture specimen 4*5 mm long. The oolor is pale yellow, darkened a 

Teams. Oohn. A0ad m Vql. VIII. 49 April, 1892. 
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little at the sides of the cephalothorax and the ends of the legs. On 
the first and second legs there is a small dull red spot near the end 
of the tibia and a longer one on the metatarsus. The whole body is 
covered with long hairs arranged in rows. On the back of the 
abdomen there are about twenty rows of them nearly their length 
apart. On the legs they are in longitudinal rows a little nearer 
together. On the cephalothorax there is a middle row directed 
forward and another each side of it passing between the eyes. The 
other hairs of the cephalothorax point toward the middfcfr. The 
body is smooth underneath, or with only very short hairs. 

Males from Blue Hills, Milton, Mass.; New Haven and Simsbury, 
Conn.; young female from Brookline, Maes.; Washington, I). C., 
Dr. Fox. 


Fhilodromus. 

Cephalothorax as wide as long, rounded at the sides and much 
narrowed in front as far back as the base of the palpi. The front 
row of eyes is much shorter than the upper row. The legs are long 
and slender, the second pair longest. The third and fourth legs are 
not much shorter than the first and second. The hinder legs are 
wide apart and the sternum extends backward between them. The 
feet have the claws turned backward and under them a thick bunch 
of long hairs, wide and flattened at the end. The abdomen is longer 
than wide and a little pointed behind. The males are but little 
smaller than the females and much longer legged. 

The male palpi have two processes on the tibia, the usual hard 
hooked process on the outer side, and a flat, thinner one underneath, 

Phifodromus vulgari# is a common and distinct 6pecies, # The 
others are all small and much alike, especially the males, and the 
difference between the sexes is so great that it is difficult to tell the 
male and female of the same species, and the males which are 
referred to ornatne and Uneatm may prove to belong to other‘»pecies. 

Philodromus vulgaris Keys. « Tkmum vulgaris Hent* 

P. vulgw'fa Hanks P . prachxslrw and P. Banka are probably of this 

apodoa 

Plats XXXI, nor res 1-1$/. 

Female, 8 mm long. Cephalothorax, 3 ram long and the same wide. 
Head less than half as wide as the middle of the cephalothorax. 
The abdomen is half longer than the cephalothorax and nearly as 
wide at the Widest part. The colors are various shades of gray, 
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resembling closely those of old unpainted wood. The ground color 
i» dirty white and the under side is almost entirely of this color. 
The dark portion of the back of the abdomen is darkest at the 
edges and does not entirely cover the abdomen, showing a lighter 
band around it, plainest around the hinder half. The principal 
middle markings are a long oval spot in front, pointed before and 
behind, and a herring-bone pattern behind. The legs are spotted 
with tine spots closest along the front of the femora and largest at 
the ends of each joint. PI. xxxi, fig. 1. The males are darker 
and longer legged, as in most species, fig. la. The epigynum has 
two openings, between which is a ridge that widens behind and 
extends to the transverse fold. Usually this ridge has waved or 
irregular sides, as in fig. 1/, but in some the sides are rounded. 
F'ig. Iff. 

The male palpus is long with the tibia nearly twice as long as 
wide. The lateral process is as wide as long, square at the end, 
with the upper corner slightly hooked. The under process is smaller, 
rounded on the inner corner, and sharp pointed on the outer. PI. 
xxxi, fig. lr. The tarsus if twice as long as wide and pointed 
at the end. The tube is short and very thick at the base. It starts 
on the middle of the inner side of the bulb and extends around the 
end. Under the tip of the tube is a short fine process. Fig. Id. 

All over Now England on houses and fences, but seldom on plants. 

Philodromus pictus, new sp.-M ru/us (Watok ) Banks. 

Puts XXXT, riucREH 2~2e. 

Female 5 or 0*“ m long. Abdomen usually about twice as long as 
the oephalothorax, The widest part farther forward than in most 
species. Legs and palpi pale yellow with fine brown spots Cephal- 
othorax light yellow in the middle and reddish brown at the sides, 
covered with fine spots. Abdomen dull red at the sides and bright 
yellow in the middle with a dark greenish markiug in the middle of 
the front half and two dark marks behind it on the hinder half. 
PI. xxxt, fig. 2. The eyes are surrounded by distinct light rings. 
In sonic specimens, usually immature, the abdomen lias a more dis¬ 
tinct j ellow and red pattern. Fig. 2a. 

The male lias the cepbalothorax and legs darker and the abdomen 
less bright red and yellow than the female, and sometimes gray and 
iridescent. In alcohol it shows a more distinct herring-bone pat¬ 
tern on the hinder half. Fig. 2A. 

The male palpus has the tibia nearly as long as the tarsus, The 
lateral process is unusually long and the upper corner has a sharp 
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hook. Fig. 2 < 7 * The under process is very thin and about as long 
as the lateral. The tarsus is widened on the inner side and the 
tube is long and slender, starting near the base of the bulb. The 
eyes are close in both sexes. Figs. 2c, 2 d 7 2c. 

A very common species all over New England. 

Philodromus omatus Banks 

= P mtnwtculus Banks and P plaoulw Banka 

PlATF XXXI, FIGURES 3~3& 

The female of this species is small and very distinctly marked 
with dark brown on a white ground. The middle of the cephalo- 
thorax is white and the sides brown nearly to the edge. The 
abdomen is white with a distinct brown band each side from 
the front more than half its length. PI, xxxi, tig. 3. Some¬ 
times there is also an indistinct brownish pattern in the middle, but 
this is usually absent in adults and the middle is entirely white. 
The coxa? aie brown and the rest of the legs white, except a little 
brown at the ends of the joints. Under the abdomen the lateral 
brown bands extend backward and me|t across the spinnerets. The 
abdomen is nearly as wide as long and widest across the hinder half. 

The male which I suppose belongs to this sj»eeies has the legs and 
cephalothorax orange brown, darker at the sides of the thorax and 
toward the ends of the legs. The abdomen is dark reddish-brown, 
strongly iridescent with red and green in a bright light. In 
alcohol it shows brown markings at the sides similar to those of the 
female, and also indistinct angular marks in the middle of the hiuder 
half. The palpi are long, but the tibia is little longer than wide and 
narrower than the patella The outer process is small and the under 
process wide and long, extending over the bulb a third its length. 
PL xxxt, figs. 3<r, 3b. The tarsus is widest across the middle aud 
straight on the outer side. The tube is very long and slender 
beginning Nat the base of tty# bulb near the under tibial process. 
Fig. 3a. \ 

All parts or^ew England; Tthaca, N. Y., Banks. 

Philodromus WeatuB, now «p. 

\ Plate XXXI, FIGURES 4-4c. 

The female of Ibis species is a little larger than omatus and the 
brown markings Ve lighter, and in life, or when freshly killed, 
purplish in the liAfter parts. The markings are less distinct than 
in omtitws, the brow\ and white running into eaoh other. The abdo- 
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men ban a brown band each Hide, often broken into several spotfi, 
and a brown band in the middle extending back half its length, 
behind which are several lighter marks Between these are many 
oblique lighter markings and rows of spots. The legs are very light 
grayish brown, darker toward the ends of the joints. PL xxxi, fig. 4. 
The upper middle eyes are farther apart than in ornatvs. 

The supposed male of this species resembles closely the last, but is 
a little larger and has much larger palpal organs. The tibia is longer 
than wide. The outer process is very short and pointed obliquely 
outward. The under process is long and wide. Fig. 4 h. The 
tarsus is nearly as wide as long, and the palpal organ nearly round. 
The tube begins on the outer side beyond the end of the under 
process and extends around the inner side and outer end. Fig. 4c. 

All over New England. Not found by Banks at Ithaca, N. Y. 

Philodromus bidentatus, new «p. 

PliATK XXXI, FIGUHFS 6 ~bb 

Of this species I have only males, om from New Haven, Conn., 
and two ftom Mt. Tom, in tSo central part of Massachusetts. They 
arc 3 mm long and in their general appearance agree with the other 
species. The New Haven specimen is pale and has the markings 
very distinct, while the others are dark orange brown, like most 
male Philodromus , after a long time* in alcohol. The markings of 
the legs are more in irregular patches of gray and less in fine spots 
than in most species, and the dark middle line of the eephalothorax 
is unusually distinct. The abdomen has the usual markings. Fig. 5. 
The male palpi have the tibia shorter than the patella and widened at 
the distal end. The lateral process is stout and has two teeth at the 
end. PL xxxi, fig, 55. The under process is longer, but small com¬ 
pared with other species. Fig, ba. The tube is shorter than in 
pictu*y beginning near the middle of^he side of the bulb. 

Philodromus brevis, new «p. 

Plate XXXII, figitkek 2~2d, 

Males, 2’5 ,um long. The color of both specimens is dark. The 
eephalothorax does not have the usual light area in the middle, but 
only a lighter spot just in front of the dorsal groove. The rest of 
the eephalothorax is nearly uniform in color. Fig. 2. 

The male palpi have the tibia short and straight, not widened at 
the ends. The lateral hook is long and stout and slightly curved 
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down at the end. Fig. The inferior process is short and wide. 
The tarsus is short and blunt. The tube is very short, not half the 
length of the tarsus, and nearly straight. PI, xxxn, fig. 2c. 

Two males only, from Readville, Mass. 

Philodromus robuetus, new «p. 

PU-TE XXXII, FIGURES 1-1 a. 

Male, 4 mM ' Jong. Legs and palpi stouter and more hairy than in 
the other species, and the mandibles longer. The specimen is much 
faded and there are no traces of markings on the legs. The abdo¬ 
men shows the usual markings and the cephalothorax had the middle 
light colored with a dark line, widening toward the head. 

The palpi have the tibia longer than wide and about as long as 
the patella. The outer process is slender and short, turned obliquely 
outward and blunt at the tip. Fig. la. The under process is thin 
but hard and as wide as long. The tarsus is as wide as long and the 
palpal organ nearly round. The tube is slender and extends half 
way around the bulb. 

Beverly, Mass. * 

Tmarus e Simou, isc4 

Cephalothorax widest across the middle, farther forward than in 
most of the family. Front of the head and mandibles inclined far 
enough forward to be sect) from above. Lateral eyes of both rows 
on large round tubercles. Middle eyes forming a quadrangle longer 
than wide and widest behind. Abdomen longer than wide, widest 
across the hinder half and high, and pointed behind with the point 
in some species prolonged into a tubercule of various shapes. 

TmarUS oaudatus Koj s zs Thomms candrUus Hentz. 

Pi A T)fC XX^II, FKH’JMSS 8-3<£ 

Female, 6 mm long. Cephalothorax, 2 wra long and as wide at the 
widest part. The abdomen is as narrow as the cephalothorax in 
front and widens backward to nearly twice that width. Fig. 3, 
The abdomen rises from the front to a point over the spmneiets, 
where it forms a blunt conical point. Fig. 3a. The first and second 
legs are nearly equal and much longer than the third and fourth. 
The mandibles ate inclined forward, their basal half is nearly 
straight and the ends narrowed. The colors are gray and white, 
resembling light individuals of Philodromus vulgaris. The legs are 
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spotted with a few black dots, largest and closest on the front pair. 
The markings of the cephalothorax radiate indistinctly from the 
dorsal groove. The abdomen is covered with tine gray spots and 
has three or four pairs of darker lines across the hinder half. PI 
xxxir, tig. 3. 

The males differ little from the females except in the smaller 
abdomen. 

The male palpus has a short and blunt lateral process widened 
in the middle and thin and sharp at the end. Figs. 36, 3c. The 
tarsus is wide and the palpal organ round and without any processes 
in the middle. The tube is slender, passing almost entiredy around 
the bulb and supported at the end by a soft appendage with a hard 
sharp point. Figs. 36, 3c. The epigynum has a small semicircular 
opening. Fig. 3d. 

A common species in Massachusetts and Connecticut. 

EbO Kejserlmg. 1883 

These spiders have a general resemblance to Philodromus. The 
whole body is flattened and wider than in that genus, the head is 
more rounded and the two rows of eyes more nearly of the same 
length. The legs of the socond pair are much longer than the others. 

Ebo latithorax Keys Zool bot gt»H, Wieu, 188 * 

PliATL XXXII, F1GT3KHM 4-4 <1 

In this species the second pair of legs is more than twice as long 
as either of the others and has the claws of these legs much smaller 
than the others. The cephalothorax is wider than long and much 
flattened. The head is rounded in front. The mandibles are small 
and turned backward under the head. The eyes are arranged as in 
Philodromus , but there is less difference between the length of the 
two rows and the front middle eye* are Larger than the others. 
PI, xxxix, figs. 46, 4c, 4 d. The abdomen is as wide as long and a 
little pointed behind. Figs. 4, 4 a. 

The length is 2 to 2*5 mw . The color is light yellow with brownish 
markings on the cephalothorax and abdomen. Oo the cephalothorax 
are several radiating lines of spots running from the dorsal groove 
to the Legs, and three shorter lines extending forward half way to 
the eyes. The abdomen has two dark spots at the sides in front and 
a line in the middle and an indistinct herring-bone pattern on the 
hinder half. 
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There is little difference between the male and female, The male 
palpus is slender and the palpal organ small. The tibia is twice as 
long as wide and has a short process on the outer side. The tarsus 
is slightly widened across the middle and the palpal organ is oval, 
about twice as long as wide. The tube is short and curved in a half 
circle across the end of the bulb. Figs. 4e, 4f, 

Medford, Mass.; Providence, R. I.; Long Island, N. Y., in N. 
Pike’s collection. The only males I have seen are in the latter 
collection. 

Tibellus Sunon, 1 STB. 

Cephalothorax longer than wide. Abdomen very long and slender, 
narrower than the cephalothorax, and straight at the sides. Legs 
slender with long spines, second pair longest, and the fourth nearly 
as long as the first. Eyes on the top of the head. Roth rows curved 
and the front row about half as long as the upper. The femur and 
patella of the female palpi a little thickened. 

Tibellus duttonii Key* ~ Thomwus duttonii Hentz 

PLATF XXXIX, FUJURBH 5-5 C 

Female, 8 or 10 mm long, the abdomen variable in length and thick¬ 
ness. The color is light yellow with light brown markings. The 
cephalothorax has a middle brown stripe and one on each side, all 
indistinct. The abdomen has two black spots on the hinder half 
and a light brown middle spot at the front end extending baek half 
the length of the abdomen and ending in a point, or sometimes 
continuing the whole length. The abdomen is a little pointed 
behind and extends back far enough to cover the spinnerets. PI. 
xxxii, fig. 5. 

The malo is a little more slender than the female. The male 
palpus is bent downward. The patella and tibia are both short and 
the tibia shorter on the under side than above, so that the tarsus 
joins it obliquely. Fig. 5 a. The tibial process is short and blunt. 
The tube is stout and black and twisted at the tip and has beside it 
a flat process of about its own length, Fig. &b. I have not been 
able to And the spider whose palpus was figured by me on plate 20 
of the reprint of Henta’e spiders of the United States in 1875* All 
that I have seen since have the slender portion of the tube longer* 
as here figured. The cpigymun is very far forward and has its 
opening behind over the transverse fold. Fig. be. 

Massachusetts; common in the White Mountains and Northern 
New York. 
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Thaaatue o Koch. 

Cephalotborax as wide as long in males and almost as wide in 
females, resembling that of Micrommata and Dolomedes. The 
front row of eyes is much shorter than the upper row and both rows 
are curved. PL xxxu, fig. 6. The abdomen is oval and little 
flattened, but not as long and slender as in Tibellus . The fourth 
legs are as long as the second or longer, which is unusual in this 
family. 

Thanatus lycosoides, new Hp 

Plate XXX Tl, figures 6~6c 

This species is very near T colorademis Keys., and may he the 
same. If is smaller than the spiders described by Keyserling in 
both sexes, but the proportions are the same, and the male palpi 
almost like those of colorademis , being a little more slender and 
having a sharper tibial process. Kcyserling’s specimens were all 
from Colorado and I have not seen any of them. 

The female is 6 to 8 mtn long. Cephalotborax of largest specimen, 
4 ,ma long and nearly as wide. Length of legs, 4, 2, 1, 3. The legs 
are slender and tapering, the fourth pair as long as the second or 
longer. The colors are white and brown covered with brown and 
gray scales and scattered brown hairs, and the whole appearance is 
much like Lycosa or Dolomedes . The middle of the cephalotborax 
is light from the eyes backward, and on each side is a dark brown 
band. The abdomen has a distinct, brown spot extending from the 
front end beyond the middle, and pointed at both ends. This spot 
is found in several species of the genus The legs are indistinctly 
marked on the femur and tibia with longitudinal brown lines. 
PL xxxu, fig. 6. The epigynum is close to the transverse fold and 
is divided by a flat ridge, widest in front. The openings are long 
and narrow and covered by a convex brown shell, each side opening 
widest toward the transverse fold. Fig. 6c. 

The male is, as usual, smaller and longer legged and resembles 
more Ocyale and PhUodromus , The male palpus is somewhat like 
.that of duUonii % but shorter and stouter, and it has a longer and 
larger tibial hook. The palpal organ is large and extends beyond 
the tarsus on the outer side. The tube is short and slender and a 
little curved. Over the tube is a small, flat, soft appendage. Figs. 
6a, 6ft. 

Wenbaih, Annisquam, Dedham, Mass.; and Mt. Carmel, Hamden, 

Conn. 

Tiujw. Conk. iciiL, To*. VHI. 
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Junh, 1£92. 
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EXPLANATION OK PLATES. 


Plate XXVJIT 

Figure 1 —Xyaiicua hmbatus Keys, female, x 4, la, male, x 4; 16 young female 
with uaoro distinct markings, 1c, raaxillm and labium, Id, le, l), opening 
of epigynum of throe different spiders, 1^, male pa I pas, \h, tibia of male 
palpus from above 

Figure 2 —XysUcus gulosue Keys , female x 4, 2a, mule, x 4, 2 b male palpus, 
2 c, epigynum 

Figure 3 — Xy$ticu8 stomarhosue Keys female, x t, 3a, male, x 4, 36, 3c, malo pal 
pus, Ad, epigynum 

Figure 4 —Xyetictw rienmun, female, x 4, 4a male, x 4, 46, epigynum, ic, tarsus 
and tibia of male palpus, 4d under side of male palpus 

Plate XXIX 

Figaro 1 —Xysticm trigutiatus Keys, female x 4, la, male, x 4 16, front of head 

of female, 1c, epigynum, Id, male palpus 

Figure 2 —Xgsttcue gramwts, male x 4, 2 a, malo palpus 26, dorsal mm kings of 
female x 4 

1< igurc 1 —Xyeticus formotm, male, x 4 la, male palpus 

Figure 4 — Xysitcnn quadi ihnratua KeyH , foinale, x 4, 4a, epigynum 

Figure 5 —Xysltcuv uiomutus female, x 4 , 6a, front of head of female, 66, epigynum 

Figure t >—Oxyptda ctnerea, mtdo, x 4, Ga, male palpus 

Figure 7— Conarachn$ varsicolo >, female, x 4, 7a, male x 4, 76, front of head of 
N female, 7c, epigynum, 7d, malo palpus 

PLA1E XXX 

Figuro 1 .—Mmmiena vatia Thor, female, x 4, la, cephalothorax, enlarged, 16, front 
of head, 1c, young male, x 4, Id, lr, adult males of different sires, x 4, 
1 f mule palpus, Ig, epigynum 

figure 2 —Mutumctw ateatorta, female, x 4, 2a, front of head, 26, top of bead, 
2 c, male, x 4, 2d, young malo, x 4 , 2«, young female with dark mark* 
mgs x 4, from one in the collection of the Boston 8oc Nat Hist , 
2 / 2ff, male palpus, 26, epigynum 

Figuie 3 —Mtstmma aqLvruta, female, x 4, 3a, young female, x 4, 36, male, x 4, 
3 c, epigynum, 3d, male palpus, 3«, side of male palpus, less enlarged 

Figure 4 +-Mt9ummn oblonga Keys, malo, x 4 , 4a, 46, mala palpus, 4c, youpg 
female, x 4 

' Flate XXXI. 

Figure l ~-PhtlodTvrnu8 vulgaria Keys, female, x 4 , la, male, x 4, 16, first foot, 
outer side, le, first foot, Inner side, Id, male palpus, le, tibia of umle 
palpus, outer side, I/, usual form of epigynum; If, epigynum of a 
female from Frovidenee, R. I 

Figure 2 —Phtlodromua pictue, female, x 4, 2a, dorsal markings of a younger female, 
26, male, x 4, 2c, front of head of female, 2d, tpp of head of male, 
2 #, front of head of male; 2f, Ig, ©ale palpus. 
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Figure 3 —Phxlodromm omatws, female, x 4, *ki 36, male palpus, 3c tibia of male 
palpus from abovo 3d, epigynum 

Figuie 4 — PhthdromuH hneatui female, x 4, 4a, sternum, 4b } side of male palpus, 
4c male palpus, uuder side 

Figure 5 —Phxlodromus b(deniatu8 } dorsal markings of light colored male enlarged 
eight times, 5a, 56, male palpus 

Plate XXXI I 

Flgmo 1 —Philodrornus robustus , palpus of male, lr/, outer side of tib>a of male 
palpus 

Figure 2 — Philodrornus foevu> markings of cephnlothoiax of mule x 8 2a, top of 
head , lb front of head , 2c, 2d, male palpus 

higmo }— I'marus cmulatus KeyR, female x 4, Ha, side of abdomen of female 
36, 3c male palpus 3rf, epigynmn 

1 igun 4 —mho latxthmax Keys, female, x 4, 4a mule x 4, from a spoLinun m 
N Pike’s collection of I ong Island spiders 4 b 4c, 4d, head of female 
4 a 4 f male palpus 

Figure 6 —Tibtllns duttonn Keys , female, x 4 , 5a, 56, male palpus 5c epigjmnu 

Figure (> — Thanatus fycosoides , female x 4, 6a, 06, male palpus, 0c opigynum 



XXII.— This Marine Nemertkans ok New England and Adja¬ 
cent Waters. By A. E. Verrill. 

The following article is intended as a descriptive catalogue of all 
the Nemerteans of the North-eastern Coast of North America that 
have been observed with enough care to permit me to give a 
description presumably sufficient to enable ordinary observers to 
identify the species when seen living. Therefore all ray own 
descriptions, herein given, have been made from living specimens, 
except in a few special instances, which are, in each case, particu¬ 
larly stated. 

As a rule, undetermined alooholic specimens of Nemerteans, un¬ 
accompanied by notes on their forms and colors while living, cannot 
be identified with certainty unless they belong to genera containing 
very few and widely differing species. To distinguish the numer 
ous species of Amphiporus , Tetrcmternma , Li/ieus, etc, with alco¬ 
holic specimens alone, viould be a hopeless task, at least in the 
present state of our knowledge of these groups. Possibly, when 
all the known species shall have been studied thoroughly by means 
of microscopic sections, it may be possible to distinguish many of 
the species by means of such sections of preserved specimens, but 
that will be a condition possible only in the distant future, and in 
any case would require much time and labor. 

Exceptional cases are, however, not uncommon in which some 
prominent feature may be preset ved in the alcoholic specimens suf 
ficiently well to enable the species to be recognized with certainty. 
Thus, among the JEnopla, the stylets of the proboscis are frequently 
characteristic in form or number. The ocelli, often visible in 
alcoholic specimens, may also be characteristic. In a few cases, 
even the characteristic colors may be preserved many years in 
alcohol, and still better in glycerine. I have specimens of Amphi¬ 
porus angulatus {Stimpsoni), preserved in alcohol twenty years ago, 
in which the dark purple color of the body and the characteristic 
white patches on the sides of the head are still very distinct* These 
specimens have, however, been kept in dark drawers; those that 
were exposed to light faded many years ago* 

In consequence of the difficulty or impossibility of identifying 
alcoholic specimens, I have, in this article, made Very little use of a 
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large part of the vast collection of American Nemertcans preserved 
in the Museum of Yale University, and including those collected 
by myself and others during the explorations carried on from 1871 
to 1887 by the United States Fish Commission, under the direction 
of the late Commissioner, Professor S, F. Baird. 

These collections include several thousands of specimens, filling 
more than a thousand bottles and jars. They represent very fully 
the Nemcrtean and Planarian fauna of the coast, from ('ape Hatteras 
to Labrador, and from high-water mark to 2000 fathoms. Fortun¬ 
ately I personally identified and labelled when captured a large 
number of those specimens that belonged to described species, and 
made copious descriptions and sketches of most of the unfamiliar 
forms that came, while still living, under my observation during 
all the sixteen seasons spent on the work of the IT. S. Fish Com¬ 
mission, as well as during several summers (1804 to 1870) spent in 
independent researches in the waters of the Bay of Fundy and 
elsewhere. But there were many specimens, especially deep-water 
forms, that T did not see until they had been placed in alcohol. 
Most of those are entirely omitted from this jjaper. Probably they 
include a number of additional species. 

Many of the general figures accompanying this article were made 
from life by Mr. J. II. Emerton and Mr. J. H. Blake, under my 
direction, for the U. S. Fish Commission. For the privilege of 
using these drawings for the present purpose, I am indebted to the 
late commissioner, Professor Baird, this article having been in pre¬ 
paration before his death. Other figures have been drawn by 
myself for this paper. Numerous figures, taken from my own field- 
notes and rough sketches, have been copied and put into shape by 
my son, A. H. VerriU, under my personal supervision. The latter 
are, therefore, quite as reliable as the former oues. A few anatomi¬ 
cal figures (on PI. xxxix) have been copied from the works of 
McIntosh* and Hubrecht,f in order to illustrate more fully some of 
the differences between the orders and sub-orders of Nemertcans. 

It was originally a part of my intention to have included Humor¬ 
ous anatomical details of our native species, based on new prepara¬ 
tions and studies, but various circumstances have compelled me to 
defer that portion of the subject to a future time. Such details are, 
however, less essential in the case of our Nemertcans than they 

* A Monograph of the British Annelids. Fart I. The Nemorteaus. Kay Society, 
3873. ' 

f Voyage cf the Challenger, vol, xix. 
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otherwise would have been, because many of our native species are 
closely allied to, and several others are identical with, some of those 
that have been well studied anatomically by McIntosh and other 
European writers. 

Nemerteans are almost universally present on our shores, between 
tides at all levels, from near high-water (Linens socialk) down¬ 
ward. They are also to be found, by dredging, at all depths down 
to 1000 fathoms or more, but are much more abundant in shallow 
water (1 to 00 fathoms) than at greater depths. They occur on 
all kinds of bottoms, but are usually more abundant in soft and 
partially organic mud than elsewhere. But in rather shallow water, 
on some hard bottoms overgrown with ascidians, liydroids, and 
sponges they are often very abundant, especially m the Bay of 
Fundy. The littoral Nemerteans occur in greater numbers and of 
more numerous species on the locky shores ot the Bay of Fundy, 
and especially m Eastport liarboi, than in any other localities where 
I have collected them. * 

On sandy shores, also, there are nearly always several species 
living buried in the sand, to be tound easily by the use of a spade 
These sand-dwelling forms include the largest species of Ccrebratn - 
Ins, which are, perhaps, the largest of all Nemerteans. 

NEMERTINA. 

The Nemertinea may be characterized as follows: 

Smooth, oiliated, often bright colored, and mostly marine worms, 
destitute of external paired appendages, usually with a long and 
somewhat flattened body, often almost linear; without definite body- 
cavity. Muscular walls of body thick and complex, not segmented. 

Head not very distinct from the body; mouth ventral, beneath 
the head, or subterminal, without teeth or jaws. 

Intestine large, usually straight and furnished with many short, 
lateral, saccular, often lobed appendages; anus posterior. 

A long, tubular, dorsal proboscis is contained in a special muscu¬ 
lar sheath, which is filled with a corpusculated fluid apd situated 
above the intestine but entirely separated from it. The proboscis 
can be protruded by eversion from a special aperture at the front 
of the head. 

Two pairs of cephalic ganglions are present; they are united 
transversely by an upper and a lower commissure, between which 
pass the proboscis and its sheath. Most species have oiliated pits or 
sacs connected with the posterior ganglions by ducts leading from 
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fossie or grooves on the sides of the head. They are probably 
olfactory organs. Two large lateral nerves ran back from the lower 
cephalic ganglions; often there is also a smaller median dorsal nerve 
trunk, and in many there is a continuous nervous plexus betwoen the 
muscular layers of the body-wall. 

Vascular system closed ; a main longitudinal vessel runs along 
each side and usually a median dorsal one is situated above the 
intestine; the blood is usually colorless, rarely red. 

A paired nophridial system, consisting of ducts and tubules vari¬ 
ously arranged, is usually present in the oesophageal region. 

The sexes are almost always separate and nearly all the species 
are oviparous. Reproductive organs arc very simple and similar 
in both sexes, consisting of simple saccular ovaries or spermaries, 
situated along the sides of the body, usually between the lateral 
saccules of the intestine. External genital openings are mere pores 
in the body-wall. 

Development is usually direct, but sometimes with a metamorphosis 
through a Pilidium , or free swimming larval form, very peculiar 
in structure. (Plate xxxix, figures l to 6). 

Order I, ENOPLA. 

Knopla M Schultz; McIntosh, Brit Annelids, Part T, Nomortoans, pp 3(1, 43, 134 

JJoplonu/ierttut llubroehtj Cams, Fauna Moditenanew, p 163, 1H84. 

Iloplonefiiertea Iluhrccht; Voy. Challenger, vol xix, p 15. 

Proboscis divided into three distinct regions (Plate xxxix, figures 
7, 8, i>); the first is evertible and tubular ; the middle region (wood- 
cut 1), is furnished with a hollow muscular bulb and a complex 
armature, consisting of a central calcareous stylet (c), or a toothed 
plate, usually accompanied by two or more Lateral chambers con¬ 
taining small, pin-like, free spines or stylets (figures 7, 7<r, and wood- 
cut 1, i), i/), The central cavity of the bulb and the lateral stylifer- 
ous chambers communicate with the anterior evertible chamber of 
the proboscis by means of ducts. Proboscis-pore is either terminal, 
at the end of the snout, or subventral. 

* 


Pig. I. Armature o t proboscis of Ampkiporus tactiftoreus , a, musculur bulb; b, 
its cavity; o, central stylet; lateral stylet-sacs. ®, duct of o, it, muscular 

band, (after McIntosh)* 
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The mouth is small and inconspicuous when contracted, situated 
beneath the end of the snout and in front of the oephalio ganglions, 
often in close connection with the proboscis-pore. 

Lateral longitudinal cephalic slits are wanting and are generally 
replaced by shallow, transverse or oblique, ciliated grooves or fossa?, 
connected by narrow ducts with small sacs (probably olfactory in 
function) that connect them with the posterior ganglions. 

Cephalic ganglions rounded, the upper or anterior ones closely 
united to and largely covering the lower ones. Lateral nerves arise 
from the posterior ends of the inferior ganglions and run back 
within the inner muscular layer of the body-wall. 

Ocelli various, often numerous; sometimes wanting. 

Three large, longitudinal vascular trunks are well developed; a 
vascular loop in the head. 

Intestine large and straight, sacculated. Muscular walls of the 
body consist mainly of two layers, an outer circular, and an inuor 
longitudinal one. A 

The young, so far as known, undergo no marked metamorphosis. 

The species are chiefly marine; a few fresh-water and terrestrial 
species are known. 


Family, Amthipobii>j£ McIntosh (restr.) 

Body moderately elongated. Proboscis with a thick, tubular, 
evertible anterior portion, its walls consisting of about seven 
layers, the inner surface (or outer when protruded) thickly covered 
with papillae; middle region furnished with a simple central stylet 
and generally two or four lateral chambers containing pin-shaped 
stylets, but the lateral sacs are sometimes wanting; posterior region 
tubular, with two muscular layers, an outer circular and an inner 
longitudinal layer. (Esophagus with a dilated and plicated anterior 
portion in the head. 

The family Tetraatemmidw Ilubr. is here included, I can find no 
characters that seem to rae sufficient to warrant even a sub-family 
distinction bqj;ween Tetrastemma and Amphiporu s. 

On the other hand, I would separate DrepuHophona Hubr. as a 
separate family, DnEPAKOPHOKiiMtt, characterised by having the 
central armature of the proboscis in the form of a lamina or plate, 
bearing several stylets or denticles; by the numerous styliferous 
sacs; and by the presence of lateral c»cai sacs connected with 
the sheath of the proboscis, * 
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AmphiponiS Khrenberg, 18i 1» McIntosh, non Dies, nec (Erated 

Ommatopka Mir, Symbols Physic®, IB'll 

OmatojAea Diewng, Syst Helm vol i, p 248 1850 

Polyitemma Khr, 1831 , (Ersied, Naturhist Tidssk. iv, p r >79, 1844. 

Politx Quatr (pars), Ann des Soi Nat, vi, p 201, 1M4G non Delle Clnajo, 1841 
Cosmo&ythala Stimpson Prodromus, in Proc Acad Net 8ei, Plulad vol ix, p. 

105 [21 aep copy] 1857 
Polina SfcinipBon, op dt, p 105 

OphionemmUib Vcrnll Amor Journ Soi, vol vn, p 4 r >, 1871, Pro* \mcr Assoc, 
187 1, p 389, 1873 

Body only moderately elongated, in Home species slender, in 
others stout ; usually strongly convex dorsally and with rounded 
sides. 

Head often distinct from the narrowed neck, but in other cases 
ol the same bVeadth as the body and without any definite limita¬ 
tion 

Transverse or oblique ciliated fossuj or shallow grooves, two of 
them connected with the ciliated sensory ducts, are, apparently, 
always present, though often very indistinct; usually there is a pan 
at the back of the head and nearly m line with, oi just behind, the 
postenoi ocelli and the ganglions; the othei pair, situated in front 
of the ganglions, is usually less distinct and may be easily over¬ 
looked, and is perhaps absent in some species One or both paiis 
of fossa* may meet ou the dorsal line m certain species. 

Ocelli usually numeious, variously arranged; perhaps the most 
common or typical airangemcnt is that of two anterior gioups and 
two posterior or cerebral clusters, but either pan may be lacking, 
or the two groups may blend, and sometimes no ocelli aie visible 

Ptobosois-poie terminal, or sometimes sub-tmnina], just und< r 
the tip of the snout. Proboscis large and long Central armatuio 
a simple, sharp stylet with thick base ; lateral stylet-sacs usual 1) 
two, eacli with two to four, or raoie, pin-shaped stylets 

Mouth far forward, usually united with the proboseih-pon, and 
there!oie not visible in contraction. 

The numerous species belonging to this genus* were distnbuted 

* Many nutbors^of whom a few are indicated in the synonymy hn\o used Onma 
topka Eln as the tutfue of tins genus aud on many accounts it Rooms to rne that it 
would have been bettor to have continued that usage McIntosh, in bis monograph, 
bos, however, seen fit to change the name to Amphtporu* (of the same date) for 
reasons that are to say the least, of queatfotiable validity,—mainly Itemise somebody 
may hereafter discover that the#type ” of Ommatopka is of a different genus though 
he gives no reason % supposing that to be the case In tins instance long usage 

T»Atf# Ootrw 4 ca.d, Vol VITT. 51 Tunis, 1892 
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among a Urge number of genera by the earlier writers, especially 
by those who did not observe the armature of the proboscis, or did 
not consider it of importance. 

In general, it is impossible to distinguish the species of this genus 
from other genera without an examination of the proboscis and its 
armature. Hence, no doubt, there are many still unrecognized 
species of the genus that were formerly described under other 
genera, from various foreign countries. I believe, however, that all 
the species hitherto described or mentioned as found on our coast 
are included in the following list, together with several that appear 
to be undescribed. 

<Erste$ adopted Polysternma for this genus, and placed under it 
two typical species; P. roman and P. puMimm , At the same time 
he restricted Amphiporm to the genus named Nemertes (new sense) 
by McIntosh, giving its essential character (a small proboscis) and 
naming A . Nitoii as the type. 

Subgenera of Amphiporus. 

The genus may be conveniently divided into several groups or 
subgenera based primarily on the arrangement of the ocelli and 
nerves, as follows : 

I. Ocelli form four or more distinct groups ; the two cerebral groups are 
distinct from the anterior ones — Ommatoplea , subgenus. 

la. Anterior ocelli do not form curved rows parallel with the lateral 
margins of the head. 

Amphipom* angulatuu (Fabr.). 

A. multixoruH V,, «p nov. 

A. heter&goru* V., sp. nov 

A tetmeorm V., ap, nov 

10, Anterior groups of ocelli form curved rows parallel, at least in 
part, with the sides of the head ,—'Polystemma CEra.; Polina 
Stimp, 

A, roeem (Mftller). 

* A . Imtifl&nm (Johhst), 

A . ochraceniH V. 

A. glntinaeu# V. 

A. grineue (Stimp.). 

a 

would have justified him ui not making the change before there was any proof of the 
necessity for doing so 

The change having been made in ao important a work, has beep generally adopted 
by la tor Kuropean authors, and I have, therefore, followed their example in this 
article, for uniformity of nomenclature in this gro«(|> Is at present of paramount 
importance, 
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11. Only two distinct groups of ocelli, anterior or sub-laterul * cerebral 
groups obscure or wanting. —Cosmoeephala Stimp 
2a, Only antenor groups of ocelli are evident 

A frontalis V , ap nov 

26 Only median lafceial gioups of ocelli are piesent, or else the 
median and cerebral groups are blended 

A mesosorus V , sp nov 

III Ocelli form only elongated lateral rows moie or lees paiallcl with the 
sides oi the head, terebiul groups arc not distinct flom the others 
Body slender —Ophionemertes Verrill 

A cruentatm V 

A in rescens V 

A agiltH V 

IV Only a single pair of anterior ocelli ai< present —Diclnlvs Stimp 

A biocufatus Mclnt 

V Ocelli indistinct or absent —Naiedopsis Veinll, sub-gen nov 

A mens V , sp nov 

VI Occ Hi doubtful, forming at least a pair of aniero-lateral groups (pci 
baps others that ate not obscrv< d) 

A thalltus V , sp nov 

VII Oerebial groups of ocelli(f) alone observed (peihaps anterior ckcIIi 
overlooked). - Nareda Girai d 

A Hupertwx (Gir ) 

Aucmroiuis 

Analytiial Table of species bawd on the arrangemarf of tfu act Hi 
A Ocelli piesent 

B Ocelli numerous, arranged in groups 
C Ocelli arranged in four groups, two cerebral, neai the ganglions 
and txxo anterior or antero-lateral 

I) Anterior dusters of ocelli transverse, at the fiont margin of the head 
posterior groups roundish 

a Anterior groups transversely oblong or partly double A nngulatm 
aa Anterior groups each divided into three subordinate clusters A mul- 
t tsoms 

DD Anfcerhn clusters are not transverse at the front maigin 
b Anterior clusters subdorsal, not parallel with the margins ot Ik ad 
c Anterior clusters are triangular with the a< ute angle ba< kward A In /- 
erosoru*. 

cc Anterior duaflbers are oblique rows parallel with the posterior ones A 
tetrasorus. 

bb Anterior dusters lateral or sublateral, curved or crescent shaped, auk* 
riorly partly parallel with the margins of head. 
e. Posterior groups form round or angular dose clusters 
/. Anterior groups are large, composed of several rows posteriorly, and 
nearly biend with posterior groups. A, roseus. 
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ff . Anterior groups are more simple, distinctly separated from the posterior 
clusters, composed of one or two rows, and regularly curved. A. lacti - 
Jtoren8 . • 

ee. Posterior groups of few ocelli, which do not form close clusters. 

g. Posterior groups consist of one, two, or rarely three, oblique pairs of 

ocelli on each side. 

h. Posterior pairs usually two on each side, convergent backward. A. 

ochraceun. 

hh Posterior pairs of ocelli divergent backward. A, glutinoms 
gg . Posterior groups linear, each of about four ocelli. A. g risen a 
OC. Ocelli arranged in only two distinct clusters. 

a. Clusters transverse, short, in front of ganglions. 

b. Clusters transverse, near front margin of head. A. frontalis . 

bt>, A large angular cluster on each side of the middle of the head. A. 
menosortis. 

aa Clusters of ocelli elongated, lateral, parallel with the margins of the 
head. 

c. Ocelli forming a simple row on each side of head. A oruentatm. 
cc Ocelli in double or triple towb. 

d. Ocelli in two or three nearly parallel rows extending hack of ganglions 

A. vtrescem. 

dd Rows of ocelli broad, terminating at the ganglions. A. agilin. 

BB. Ocelli two only, near the front of head. A. bwculatuH. 

AA Ocelli wanting or indistinct. A. otmw. 

Hpccics not,included in the above table : 

Amphqwrus thalliuH. Ocelli doubtfulonly front groups observed. 
Amphiporu# (?) euperlm s. Ocelli doubtful; apparently two cerebral groups 
only. 

Amphiporus angulatus (Fabr) Verrm. 

Fuse tola anguhia 0 Fabr., ui 0. F. M til lor, Verm. Terreal et Fluv , i pp. 5# 1774 
riunana angnh.Ua 0 Fabr, in Miiller, Zool Dank*, l*rod,p 221, 1776. (Communi¬ 
cated by O Fabndus, t, MhUor). 

Planana angulala 0. F»br., Fauna Gromlandlca, p. 323, 1780. 

Omatoplca pttmpsonn Girard, in Siimpson, Invert of Grand Men an, p 28, pi, 2, 
tig 18, 1863. 

Amifhipofns Ftxmjmni Verrill, Natieo of Heoent Addit to Mar Tavert., Part I, 
in Proc. National Mus, vol ii, p 184, 1879; Check List Marine Invert. Atlan¬ 
tic Coast, p 12, 1879, Bulletin U. 8 Nat Museum, No 16, p. 143, 1879 (from 
Cumberland Quif) 

Amphiporw Fabrtcu Leviaaen, Bidrag til Kuudakab om Greenland* Turbellariefauna, 
p 38, 1879, from Videufik. Meddol, fra den,natural, Foren i Kbhvm, 1819~8Q, 

p. 200. 

Plate xxxm , hgckks 1, la, 2, 

Body large and stout, only moderately etongated in extension; 
back convex, sides well rounded, lower surface flattened. The body 
is very changeable in form and can oontraot into a short, thick, 
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oblong mass ; the posterior end is often the broadest part, but 
frequently in extension the breadth is nearly uniform throughout 
most of the length ; posterior end obtuse. Head usually more or 
less distinctly defined, ofteu bioader than the neck, oblong or ovate 
in form, rounded or obtuse in front, nearly always with a conspicu¬ 
ous, pale, angular spot on each Bide* Ocelli numerous, arranged in 
two frontal clusters on the white marginal area, and in two dorsal 
groups ; each of the anterior or frontal ones consists of numerous 
small ocelli arranged in two or more close rows forming an oblong 
or crescent shaped cluster close to the antero-lateral margin of the 
head ; in some eases each of these clusters is double, consisting of a 
larger, outer or lower group and an upper, smaller one; but these 
subordinate clusters are usually more or less blended ; the dorsal 
groups are smaller and of fewer ooelli, rounded, and situated at the 
postero-dorsal part of the head, close to the ganglions, and usually 
on, or just in front of, a narrow whitish line across the neck which 
marks the position of the transverse fossa*. Proboscis large, covered 
with small papillae. Color of body, above, and middle of head 
usually deep purple, madder-brown, or purplish brown, sometimes 
plum-color, chocolate-brown, reddish brown, and orange-brown ; 
sides and lower surface much paler brown, often flesh-color or 
pinkish. The head is whitish in front and is almost always con¬ 
spicuously marked with two large angular spots or patches of whitish 
or flesh-color on the sides above; most frequently these spots are 
broad, triangular or trapezoidal, with the apices directed toward the 
median line above, but separated by a wide dorsal stripe of dark 
color like that of the body ; in other cases the apices of these spots 
are more truncated, giving a broad, somewhat squarish form, the 
shape varying with the extension of the head; a little back of the 
spots a narrow angulated white line, corresponding to the transverse 
fossce, crosses the nock, but it is sometimes absent; in front of the 
angular spots there is usually another, more conspicuous, white line 
or narrow band across the dark pigment of the head, but this is 
sometimes interrupted dorsally and is then represented by a narrow 
triangular spot of white on each side of the head ; proboscis, when 
protruded, reddish. 

Length up to 100 to 150“ m ; diameter G to 8 U1 *“ or more. 

Massachusetts Bay to Gulf of St. Lawrence, Labrador, Cumber¬ 
land Gulf, and Greenland. Very common and of large size at 
low-water mark, under stones, at Start port, Me., and Giand Menan, 
N. B« I have also dredged it in numerous localities off Nova Scotia ; 
in the Bay of Fundy ; off the coast of Maine ; Casco Bay ; off Cape 
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Ann ; off Cape Cod, etc., in 4 to 150 fathoms; and in the Gu|f of 
St Lawrence, 15 fathoms. 

This large and conspicuous species is generally easily recognized 
by its clear, dark purplish or chocolate-brown color above, with pale 
margins and a trapezoidal or triangular white spot on each side of 
the head, and usually with a narrow white line across the neck ; and 
by the pinkish or flesh-colored lower surface. Ocelli in two or more 
rows in an elongated group on each aritero-lateral margin of the 
head, and a pair of small sub-dorsal clusters on the transverse white 
nuchal band. 

The Plan aria angnlata of Otho Fabrieius was, without doubt, 
based on this species; but his description being very brief, writers 
have hesitated in regard to this identification. His description of 
the characteristic white angular spots on the head, the color, and the 
habits could, however, apply to no other known species. The re¬ 
discovery of this species on the coast of Greenland by Lo\ insen, and 
its abundance in Cumberland Gulf, renders it quite certain that 
Fabricius had this species before him. Hence I have considered it 
necessary to restore his name. 

This species and some of the others herein described, e. g. A. fron¬ 
talis, evidently belong to the group for which Dr. Stimpson insti¬ 
tuted the genus Cosmocephala . Among the characters given, the 
clusters of ocolli are said to be arranged on the anlero-lateral mar¬ 
gins of the head. The cerebral clusters may, perhaps, have been 
overlooked in at least one species. Dr. Stimpson has described two 
North Pacific species that are evidently closely allied to A. angvla- 
tus, viz: 

Amphiporm Beringianns (Cosmocephata Berinyiana St.) This 
was dredged in Bering Strains, in 5 fathoms. It closely resembles a 
light-colored variety of A. angulatus and may be identical with it. 

Amphiporus Japonieus ((Josmocepkala Japonica St.) was from 
Simoda, Japan, low water, among rocks. It differs more from our 
species than does the preceding. It is brown above, with a pale 
median line, with irregular pale spots on the head, and triangular 
cervical spots of white; clusters of ocelli are antero-lateral,* 

♦ Prodromus, in Proo. Phil Acad. Hat Soi., ix, p, 1G6, 1851. The extensive col¬ 
lections of invertebrates made by Dr Stimpson on the North Pacific Kxploriug Expe¬ 
dition were Pearly all destroyed in the groat Chicago fire by which the Museum of the 
Chicago Academy of Science was burned, His original notes and drawings were 
burned at the same time. His colored figures of the Turbelltma and Nemerte&ns, 
which I had the pleasure of examining not long before the fire, were numerous and 
excellent. Hod he been able to publish his figures subsequent writers would have 
found it easy to identify his new geo era and species, briefly described in the Ffodromus 
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Amphip 


OrUS mUltiSOrUS Varull, «p nov 


PtATE \X\ni, FIGURE 3 

Body moderately long, versatile, Head rather wider than the 
body, rather short, rounded in front, separated from the body by a 
slightly curved transverse fossa on each side. Front ocelli form six 
small rounded, submarginal clusters ; three clusters each containing 
8 or 4 ocelli, arc on each side of the front of the head, arranged par¬ 
allel with the margin ; the posterior ocelli form two roundish, sub- 
dorshl clusters, each containing 6 to 8 ocelli, situated near the pos¬ 
terior part of the head, just in front of tho pink ganglions. 

Color of body, salmon or flesh-color, paler beneath 

Length, in extension, 25 to 35 mm ; diameter, 8 to 5 mm . Described 
from life. 

East port, Me., at low water mark, and in 12 fathoms, 1870. 

This species, in the form of the body and arrangement of the 
ocelli, is closely allied to A. angnlatux, of which I formerly supposed 
it a pale variety. The very pale eolois, total absence ot tin* white 
patches on the head, and peculiar grouping of the anterior ocelli arc 
characters that seem to warrant its separation as a distinct species, 
at least until intermediate specimens be discovered 


Amphiporus heterosorus Vernli, up uo\ 

Amphtporus to$eui (jms) Verrill, Notice ot Keernt Aildit to Mar Invert, Port I, 
m Proo. National Mug, vol ii, p 183, IK79 (non MiUler) 

Pi * TE X\X1V, FJ0U1OS 7, 1 i 

Body rather stout, rounded, obtnse at each end, versatile. Head 
obtuse, usually rather wider than the body. Ocelli numerous, ar¬ 
ranged in a paii of roundish clusters on the posterior part of the 
head, and in a pair of triangular clusters at the front; these triangular 
clusters, having their base* at the anterior margin of the head, ex¬ 
tend upward and backward to near the middle of tho head and end 
in an acute apex formed by a few ocelli, larger and more distinct 
than the rest. The posterior groups are smaller, wide apart, and 
distinctly separated from the anterior ones. A pair of shallow trans¬ 
verse fosste, on the posterior part of the head, runs upward in line 
with the posterior groups of ocelli. Anterior fosste were not noticed. 
Proboscis elevate in extension, large and long, equal to more than 
half the length, and about one-half the diameter of the body, finely 
papillose toward the end, and light brownish red in color. 

Color of body, above, cherry-red, clear reddish brown, or light 
ohoeolatedbrown; the sides ^nd ventral surface flesh-color; a dark, 
medial, longitudinal line on the head. 



304 A, E> Vert ill—Marine Nemerteam of New England, etc. 


Length, in extension, 3()"‘ ,n to 50 ,nr " ; diameter 3 mm to 5 n,tn ; length 
of proboscis, in extension, 25 mm ; diameter l-5 mm (\ T o, 5), 

The specimens described above, from life, were taken off Cape 
Ann, 8tat. 130 (IT. 8. F. C.), in 20 fath., sand, 1878. Eastport, 
Me.; Bay of Fundy ; Gulf of Maine; Casco Bay; Massachusetts 
Bay ; off Cape Cod; common in 10 to 200 fathoms, on muddy and 
sandy bottoms. 

Amphiporus tetrasorus Vomii, *p. nov. 

Plate xxxiv, itoubb «. 

Body very changeable, in extension roundish, rather thick, taper¬ 
ing but little, obtuse at both ends. Head as wide as body, usually 
obtuse or subtruncated in fiont, separated from the body by conspicu¬ 
ous transverse fossa? which curve upward and forward on each side; 
on the under side of the head these fossa? run forward, on each side, 
to the mouth. Ocelli numerous, forming two oblique, oblong, nearly 
parallel clusters on each side, the posterior ones just in front of, and 
parallel with, the transverse fossae. 

Color of body, above, chocolate-brown, darker medially ; head, in 
front of eyes, white ; body, beneath, whitish. 

Length, 26 to 80 mm ; diameter, 2 m,, \ The specimen described 
above, from life, was dredged at Station 132 (U. 8. Fish Com.), off 
Cape Ann, Mass., in 45 fathoms, mud, July, 1878. 

Amphiporus lactifloreus (Johnston) McIntosh 

Planmw lactiflorea Johnston, Zool. Journal, vol. iii t p. 48.9, 1828. 

Nemo tee lacltflorra Johnston, Mag. Zool. and Bot, vol. i, p. G35, pi xvn, f 2 and 3, 
1831. 

P&tlasia alba W, Thompson, Ann, Nat Hist, vol xv, p. 320 (with woodcut), 1845. 
Poha mandiila Quatrofnges, Ann dea se nut, 3 w,n s6r, Zool, tom. vi, p. 203, tab. 8, 
figs. 1 and lit, and tab. 9, fig. 2, 1840. 

Nemtries mandilki Dietdng, Syat Holm, vol. i, p. 274, 1850 
Omutoplea mutabili* Dicsing, op elf., p. 2C2, 1850 

Omaiopka rosyn Johnston, Catalogue Brit. Mus , p. 23, plate na, f. 2, 2* 2 # * 3, 
and 3* 1866. 

Omatopka attm Johnston, op cit,, p. 23, 1865. 

Amphiporus laatiflornHs McIntosh, British Annelids, Part I, Nomcrteans, p. 160, 
plato 1, figs. \ and 2, 1873; Jensen, Turbelinria ad bit Norvegise, p. 80, 1878, 
Amphiporus facHffot'eus Vorrlll, Notice of Keoent Addit to Mar. Invert, Part 1, in 
Proc. National Mua., il, p. 184, 1870. 

Plate x.\xn, mvnte 7, 7a. 

Body rather elongated, roundish above and on the margins, flat¬ 
tened beneath, of nearly uniform breadth from the head to near 
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the posterior end. Head often somewhat expanded, a little flat¬ 
tened, obtuse or subacute in front according to state of extension. 
Ocelli form, on each side of head, a nearly simple submarginal row 
on the pntero-lateral part, and behind the ends of each of these 
rows thero is a small cluster of about three or four ocelli on each 
side, near the ganglions. 

Color dull white, grayish, or pale flesh-color, often with a darker 
stripe along the back due to the proboscis-sheath; along the margins, 
especially beneath, the lateral sacs of the alimentary canal are 
.often visible. Length 50 to 7f> ,mn ; diameter 4 to 0’" m , in extension. 
Kastport, Me., and Grand Menan, N. B., at low-water mark, under 
stones. 

This species, which is here referred, with some doubt, to the 
European form, is not uncommon on the shores of the Bay of 
Fundy. 

Amphiporus roseus (Muiior). 

Fasciola rosea 0 . F. Muller, Verm, terreet. et fluv hist., i, 2, p. 58, 1774. 

Havana rosea Mliller, Zool Danic. Prodr., p 221, .Vo 2079, 1770; Zool Panic., 
vol ii, p. SI. tab 64, fig. I and 2, 1788. 

Nnnertes pulchta .Tolmston, Mag. Zool and Hot, vol i, p 540. pi. \vn, fig 0, 18.47 

Fohjstetnma rose urn (Eratod, Kroyer’s Nat Tidsa, vol. iv, p. 579, 1897. 

Palyttknma pulchrum tKrated, op. oit., p. 580, 1837. 

Qwaioplea rosea (pars) Pieaing, Syat. Helm , vol. i, p 251, 1850, 

Omatoptea putchra Diesing, op. cit„ p. 252, 1860. 

Omrnatoplea putchra Johnston, Catalogue I3rit. Muh., p 24, pi. n«, fig. G and 0*, 

18B5. 

Amphijrorus pulcker Mel lit., British Annelids, Part I, Nemertoans, p, 158, pi. i, fig 
3: PL. XIV, 1873. 

0 

Plate xxxiv, piouues 5, 5a, 56. 

'Body rather stout, not muoh elongated, tapering somewhat to 
both ends. Head usually broader than the body, ovate iu exten¬ 
sion, obtuse in front, separated from the body by a slightly marked, 
curved, transverse groove or fossa on each side. Ocelli numerous, 
arranged somewhat iti four groups, the anterior pair lateral or sub¬ 
marginal, the posterior subdorsal; the anterior clusters form long, 
crescent-shaped groups or nearly simple rows on each side, running 
somewhat parallel with the antero-lateral margins of the head, but 
curving inward posteriorly, so that their posterior ends nearly meet 
on the median dorsal surface; the two posterior groups, which are 
opposite the hinder portion of the crescents and nearer the postero¬ 
lateral margins of the head, have an irregular roundish or ovate 

Trans. Conn. Acad., Vol. VIII. 62 Junk, X8S2. 
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form and are often almost united to the front groups by a few 
ocelli scattered between them. 

Color of body, above, clear orange-red, paler beneath. 

Length of the specimen described above, from life, 18 to 20 Am ; 
breadth 5 mm , Massachusetts Bay to Bay of Fundy, in various local¬ 
ities, low-water to 112 fathoms. The specimens above described 
were taken at station 38, 187*7, in 112 fathoms, off Grand Menan. 

Amphiporus ochraceus Verrill, Check List Invert, 1879 

Cosmocejihah ochracea Verrill, Invert of Vineyard Bound, etc., pp 31, 338, pi 
xrx, figs 96, 96 a, 1873 

Plate xxxm, rarwES 6, 6, Plate xxxtx, fioure 8. 

Body elongated, moderately slender, somewhat flattened, but 
thick, with the margins rounded, obtuse at both ends, or subacute 
posteriorly; broadest and often swollen anteriorly; gradually and 


Fig. 2. Amphtporw ochiaceua. Head and part of body, to show ocelli, enlarged 

slightly tapering posteriorly; the integument is translucent and the 
internal organs show quite distinctly ; lateral (saccular) organs 
voluminous, extending nearly the whole length of the body along each 
Hide, and showing through as dull yellowish white mottlings. Head 
usually ovate, slightly wider than the body, obtuse; a slight fossa 
or groove, usually appearing as a whitish line on each side, runs 
obliquely across the ventral and lateral surface of the head, diverg¬ 
ing from the mouth and curving somewhat forward and upward at 
the sides; another, less distinct, is situated farther forward on each 
side of the head. Proboscis-pore small and inconspicuous in con¬ 
traction; mouth, small. Ocelli numerous, but varying somewhat in 
number; the anterior ones form a submarginal curved row along 
each side of the head, anteriorly, but curve inward farther back ; 
just back of these, on each side, there are usually four distinct pos¬ 
terior ocelli, standing two by two, obliquely. Color dull yellowish, 
or yellowish white, often tinged with deeper yellow or orange ante¬ 
riorly, with the median line lighter; the position of the cephalic 
ganglions is shown by faint reddish spots between the posterior 
groups of ocelli. 

Length, 50 mm to 70 ram $ breadth, 2-5 wm to 8 mM , 
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The proboscis is large and thick (PI. xxxix, fig. 8). The central 
stylet (PL xxxrn, fig. 5a) has a rather narrow, oblong shaft, 
rounded at the base, and with broad basal aim; the two lateral sacs 
usually contain only two stylets each. 

Common between tides and in tide pools, under stones and creep¬ 
ing among algrn, hydroids, bryozoa, etc., on the piles of wharves 
and other similar places. Also dredged frequently in 2 to 20 
fathoms, on stony or shelly bottoms, off New Haven, Conn. ; 
Thimble Islands; Noank, Conn.; Newport, R. I.; Woods Hell, 
Mass.; uIno dredged at numerous other localities in Long Island 
Hound and Vineyard Hound. North of Cape Cod it is less abund¬ 
ant, but I have dredged it at many stations, at moderate depths, in 
Massachusetts Bay. It also occurred between tides on the north 
shore of Capo Cod, at Provinoetown and Barnstable, Mass. 


Amphiporus glutinosus Vemli. 

Polina glut in osa Vorrill Invert Xnlumla of Vineyard Sound, etc., p .137, plate xii, 
tig 07, 1873 

PLAl F WXV, FIGURE 5. 

Body rather slender and elongated in extension, usually broadest 
in the middle and tapering to both ends, but quite versatile in 
form; head not distinct, usually obtuse ; posterior end narrower, 
usually obtuse or slightly emarginate; integument soft, secreting a 
large quantity of mucus; the lateral organs extend close to the head. 
Ocelli numerous, variable in number, usually eight or ten on each 



Fig. 3. Amphiporus glutinosus. Outline, enlarged. 

side, arranged in three pairs of short, oblique, divergent rows, two 
to four in each; proboscis-pore moderately large terminal; no lateral 
fossrn were observed. Color dull yellow or pale orange-yellow, 
sometimes brighter orange, especially anteriorly; posteriorly usually 
lighter, with a faintly marked dusky or greenish median line. 

Length, 25 mm to 30 mn ‘ in extension; breadth, l*3 mm to 2 mm . Great 
Egg Harbor, N, J., to New Haven, Conn., and Wood’s Holl, Mass.; 
low-water mark to 6 fathoms, usually among hydroids and bryozoa. 
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AmphipOrUS griseuS (Stimp ) Verrill 

Polina grutea Stimp, Prcxlromus, in Pioc Philad Acad. Nat Kci., vol. U, p 164, 
1857 

Body rather long, a little depressed, sub-cylindrical in extension, 
pale grajfc in color. Head distinct, ovate, or suboordate, narrower 
than the body, acute in front. Anterior clusters of ocelli larger, 
elongated, partly submarginal on the antero-lateral margin of the 
head; ocelli ten in each cluster. Posterior clusters cervical, small, 
linear, with four ocelli in each. 

Length 0*8 inch; breadth 0*04 inch. 

In the harbor of Norfolk, Va., sublittoral, among algie in muddy 
places. 

The above is a translation of Dr. Stimpson’s Latin diagnosis. 
The species appears to be closely allied to A. ylutinom# . 

Amphiporus frontalis Vornii, sp nov. 

Plate xvmv, nor res 1, la, lb, h 

Body large, versatile in form, rather elongated, convex above, but 
somewhat depressed in extension, of nearly uniform breadth to near 
the ends, which arc obtuse. Hoad in extension usually broader than 
the neck and separated by a slight constriction, usually longer than 
broad, but it may shorten into short ovatu or bioad rounded forms; 
front margin often emarginate. A well-marked, but shallow, ob¬ 
lique, transverse, ciliated fossa at the posterior border of the head, 
on eaeh side, curves inward and usually somewhat forward, but 
does not reach the middle line; in some states of contraction these 
fossae curve backward ; underneath, the fossae run very obliquely 
backward and inward, when the head is extended. Near the front 
of the head, on each side, a short curved fossa runs inward and 
curves forward, nearly parallel with the posterior ones, beneath 
the head they curve inward and backward but they recede in a 
V-shaped curve on each side of the head. Ocelli rather large and 
conspicuous, blackish, arranged in a single irregular cluster, or 
double row, of six to eight or more, on each side of the front and 
near the margin of the head. Mouth close to the proboscis-pore. 

Color translucent white, or pale gray, or yellowish, with a darker 
dorsal band ; sides of body mottled with pale pink or yellowish, 
due to the internal organs. 

A variety taken at Lamport, Me., at low water, 1868, was trans¬ 
lucent pale salmon, or flesh-color, mottled laterally with purplish 
and yellowish, due to the internal organs, while the median dorsal 
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region wait greenish, apparently due to the contents of the intestine. 
Ocelli about 10 in each cluster. 

Length, in extension, 100 m,n ; diameter 3 unn . 

Length 25 to l‘25 mm ; breadth about 3 to 5 mu *. An individual 5 
inches long can contract to less than 2 inches. 

Eastport, Maine, low water, 1808 and 1870. 

Amphiporus mesosorus VorrM, sp. nov. 

Plate xxviv, figure 9. 

Body not much elongated, rather thick, well-rounded. Head of 
the same breadth as the neck, obtuse in front. Posterior transverse 
fosstc rather shallow and indistinct. Ocelli numerous, forming a 
large, irregular, somewhat triangular cluster on each side of the 
middle of the head, the apex of the groups pointing backward 
toward the ganglions. In some cases these clusters seem to consist 
of two rather roundish cerebral groups, which blend with two short, 
triangular lateral groups. 

Color above, bright red; beneath, flesh-color. Length 50 mm ; 
breadth 3 m,n . 

Massachusetts Bay, off Salem, Aug. 13, 1877, station 30 (throe 
specimens) 


Amphiporus oruentatus Vornii, Proc. u. s Nat. Mus, voi ii, p i u, 
1879 

Plate xxviii, figures *1 8, 8rt, Plate wxv, figure 3, Plate xx\ix, figuri 9 

A species peculiarly characterized by having red blood, so that 
the longitudinal vessels appear distinctly red through the translu¬ 
cent integument. Body soft, flaccid, versatile, in full extension 
slender, tapering to both ends, but capable of becoming thicker and 
obtuse or even swollen posteriorly, and of contracting into a shoit 
stout form. Head not very distinct, scarcely broader than the 
neck, snout strongly ciliated. Ocelli about 8 to 12 on each side 
of the head, in a simple, interrupted, longitudinal, sublateral row, 
the most anterior ocellus distinctly the largest. Two slight trans¬ 
verse grooves on each side of the head, apparently not extending 
across the dorsal side, the anterior ones curving forward in front 
of, and the posterior ones behind the ganglia. Proboscis long, 
densely covered with elongated, conical papilla); a simple central 
Stylet, with two small, pin-shaped lateral ones on each side (PI. xxxix, 
fig. 0). 
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<3olor light flesh-color or yellowish white with conspicuous bright 
red median and lateral blood-vessels. 

Length 25 mm to 40 ram . 

Vineyard Sound, 4 to 10 fathoms; off Newport, R I., 8 to 8 
fathoms. Not very common. 

Amphiporus viresoens VerriU Proc Nat Mua,p IK 1 1871# 

Nernertw, ftp unclet {r) VerriU, Invert Vmeyard Sd p 315, 1873 
Plate wmit figures 4, 4a 45, 4c 4<Z, 4« 

Body, in extension, broadest anteriorly, rather depressed, long, 
slender, tapering gradually to the rathei attenuated posterior end. 
Active in its movements. Head changeable in form, rather laige, 
in expansion usually ovate, broader than the body, depressed, and 
obtusely rounded in front. A pair of faintly marked, near!) tians 
verse fossae runs up on each side of the posterior part of the head; 
crossing the rows of ocelli; farther forward and parallel with these 
there is another pair of similar furrows that cross the eye patches 
and beneath the head curve forward to the mouth Ocelli nuvner 
ous, forming a long lateral cluster on each side of the head; ante 
rioily each cluster consists of three or more rows, but backward tlu 
interior rows cease, finally leaving only the outer row, which ex 
tends back beyond the head and neck. Proboscis in partial exten 
sion olavate and covered with prominent papilla*; central style 
with an oblong shauk, which in one mounted specimen is ligh 
greenish blue, together with tho transverse, pigmented band neai it 

Colcfr clear light green, varying in tint. 

Length of largest specimen seen, about 40 mm . New Haven ant 
Noank, Conn.; Newport, It. I.; Wood’s Holl, Mass., etc* Commoi 
in shallow water among hydroids and ascidians, and on the pile 
of wharves between tides. 

Amphiportts agilis VerriU. 

OphtonemertM agilvt Terrill Am Jour Science, vu, p 45, pi 7, % 1, 1873, Ve 
rill, Kxpl of Casco Bay, In Proo. Amer Assoc for 1873, p 380, pi 2, flg 4 

Amphiporus agtlts Verrill, Notice of Eeoent Addit to Mar Invert, Part I, in Pro 
National Mus, i! f p 187, 1870 

Plate xxxv, figubb 4, 

Body versatile, slender and elongated in extension, slightly d 
pressed, with the sides well rounded, thickest in the middle, tape 
ing gradually to the slender, obtuse posterior end. Head som 
what separate from, and wider than, the anterior part of the bod 
changeable in form, often oval, sometimes sub-triangular, general! 
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longer than broad, narrowed anterioily, obtuse or slightly emar 
ginate, with a terminal proboNcis-poro. Ocelli numerous, forming 



a long, crowded, lateral row or group along each side of the bead, 
the rows are simple and convergent anteriorly, posteriorly they 
become broader and double. Rack of the ocelli there is a cuived 
transverse groove or fossa, crossing the back of the head. No 
anterior fossae were observed. Color pale ocher-yellow ; median 
dorsal line slightly reddish; the internal lateral organs lighter 
yellow, giving a reticulated appearance to the sides. 

Length 25 n,m to 40 mm ; diametei i 6 mm to 2 mm . Described from 
life (No. 546). 

Casco Bay, 20 u> 65 fathoms; Ray of Ftmdy, 10 to 90 fathoms; 
Massachusetts Bay and off Cape Cod, 12 to 60 fathoms. 

This species is very active and lestless. It creeps with a rapid 
gliding motion, frequently moving its head fiom side to side, and 
in confinement is apt to creep above the edge of the water and 
perish by drying up. It secretes miuus abundantly and forms 
tubes of that material. It also deeps on the suiface of the water, 
back downward, like most of the species of Tttrastunmdy which it 
closely resembles in habits. 

Amphiporue biooulatus ? McIntosh. 

PLA1K XX.VIV, PIOUEhS % 4, 15 

Body rarely moie than 1 5 inches long, soft, changeable in form, 
in extension usually rather short and thick, roundish, tapeiing only 
slightly toward the ends, which are usually obtuse ; the posterior 
region is sometimes broader; head not wider than the body, not 
distinctly defined, in extension tapering to the front end, which is 
usually subacute ; ocelli two, forming a pair, close togethei and 
near the front margin of the bead. A pair of small, latliei faint, 
anterior transverse fossee passes upward and forward on the sides 
of the head, just back of the eyes, usually showing only as pale 
lines, apparently not meeting dorsally. 

Color dark orange-red, varying to pale orange and salmon, with 
paler margins and ventral surfaces and usually with darker brown¬ 
ish mottlings along the sides posteriorly, due to the internal organs; 
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the large proboscis-sheath and proboscis can often be seen indis¬ 
tinctly along the median dorsal region. 

Length, in extension, about 35 to 40 ,D,n ; diameter 2*5 to 3*5 nim . 

Length of a specimen from station 811, in 10 fathoms, 18 to 20 mm ; 
diameter 1*25 to 2 mm . 

Proboscis large; its armature consists of a slender central stylet 
having an elongated, narrow, oblong or cylindrical shaft, sur¬ 
rounded by a small dark-colored basal expansion. Below the stylet 
there is a dark pigmented transverse band. Described from living 
specimens. 

Long Island Sound, near New Haven, etc.; Fisher’s Island Sound; 
and Vineyard Sound, in l to 10 fathoms, not uncommon. Noank, 
Conn., in harbor mud, 1874. Off Block I., 19 fath., sand, (Sta 811). 


Amphiporus C89CU8 Veri-ill, sp nov 

Nemcrlesf, sp undot (a), Invert of Vineyard Sound, etc, p. 335, 1 fit 1. 

Plate XXXIV, FIGURES 2, 2a, 2&, 2c 

Body soft, oblong, flattened, obtuse at both ends, the edges 
rounded. Head not distinctly separated from the body and of the 
same breadth; a faint whitish groove crosses the neck, recoding in 
the middle above, and extends around on each side to the ventral 
surface, on which it advances in the middle, or inns directly actoss, 
according to the state of contraction. No ooelli. The cephalic 
ganglions can usually be seen through the integument of the head, 
especially on the lower side, as reddish spots. 

Color bright orange-red; lighter orange-yellow along the sides; 
usually with a mediatf dorsal stripe of darker red. 

Length, in extension, 85 to 40 m,n ; diameter 2*5 to 3 n,m . Described 
from living specimens. 

North of Block Island, 18 to 20 fathoms, Aug. 6, 1874. 


Amphiporus ceecus Young. 

Body very slender. Head acute. Ooelli none. Proboscis with a 
central stylet having a narrow oblong shaft and expanded base, 
much as in that of A . ochraccus; lateral stylets not observed, per¬ 
haps wanting. 

Color pale yellowish white, with the head red. 

Length about 6 to 7 ma . 

Station 812, in 28 fathoms, sand. Off Block Island, 1880. 
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Amphiporus thallius Verriu. 

Atnphi$mus up., Verrill, Bulletin IT. S. Nat Mas, No. 15, p. 143, 1879 (with 
deacriptkm). 

Body, as preserved in alcohol, thick, not very long, somewhat 
depressed, tapered a little to both ends, which are obtuse. Head 
not very distinct, of the same width as the body; transverse fossae 
at back part of head not very distinct, running back obliquely on 
each side, so as to form a V-shaped line on the middle above. 
Ocelli minute, arranged in a small roundish cluster on each side, 
on the pale anterolateral margins. 

Color, in alcohol, dark bluish green above ; under surface and 
margins of head yellowish white. In life “ bright pea-grcon ” 
(Kunilin). Length, in alcohol, 25 to 30 mro ; diameter 4 to 5 ,nm . 

Cumberland Gulf, N, lat. 66°, October 4, 1887; Arctic Island, at 
low water, Sept. 13, 1877 (Kumlin ooll.). 

The very peculiar and strongly marked color, which persists for 
years in alcoholic specimens, appears to be characteristic of this 
species. 

Amphiporus (?) superbus Verriu 

Narnia wptrha Girard, in Stunpaon, Invert. Grand^Monan, p. 28, pi 2, fig 17, 1853. 

Plate xxxiv, woitue 16 . 

This species was dredged off Grand Menan in 40 fathoms by Dr. 
W m. Htimpson. The description "by Girard was evidently based on 
the drawing furnished him by Dr f Stimpson, and could not have 
furnished anything more than the external appearance. I have 
reproduced the original figure, somewhat reduced by photography. 
The original description is as follows: 

“ Nakmja Grd.” 

“Body elongated, suboylindricai, Head obtusely triangular in 
front, npek slightly contracted; one pair of rounded ocelli.” 

“ N etiperbu Grd,—Length from one to two inches; body pos¬ 
teriorly attenuated \ head forming an equilateral triangle; the base 
of which is at the contracted neck. Color above uniform soft red; 
head margined by a narrow band of white. The neck is also 
marked by a transverse band of white, on which the eyes are situ¬ 
ated, far apart. Below white. Dredged in thirty-five fathoms, in 
the Hake Bay.” 

The only character mentioned Which could have been considered 
as of generic value is the presence of two eyes (?) on the white 

Taasa Aoad., Yon VIII. 53 June, 1892. 
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nuchal band. But it is much more probable that those spots repi 
seated either the cephalic ganglions, which usually show themselv 
in that position in this group, or else clusters of small ocelli. 

In the latter case there may also have been small anterior oce 
that were overlooked. Either supposition is consistent with its su 
posed relation to the known species of Amphiporu$ with many 
which it agrees in form. 

Although I have spent part of several gummers dredging in t 
region of Grand Menan, and have dredged even in the same locali 
where this species was obtained, I have never mot with a Nenu 
tcan that could be referred to the same species with certainty, ev 
after making allowances for errors in the original drawing T 
nearest approach to it that I have seen, is a red variety of A. muy 
lotas in which the angular pale spots on the sides of the head a 
nearly obsolete, and the front ocelli inconspicuous, I have, thei 
fore, reproduced the original description and figure. 

TetraStomma Khrenberg, 1831 

Volta (pars) Quatr , Ann des scl nat, vol vi, 1846 

(Erstedxa Quatr , op cit, p 221; Dies , 8ygt Helm , vol f i, p 24 V (non IlubreLht 

TsUastcmma Diesing, Syat Helm, vol i, p. 256, 1850, Stunpsou, Prodromus, 
Aoad. Nat Sci Philad, p. 163 [19], 1853 

Hmnertes (pars) Dies., Syst Helm., vol I, p 269, I860 

Body rather small, moderately elongated, often nearly tore 
Head in some species wider than neck, but in many species of t 
same breadth. Transverse fosste usually two on each side of t 
head, more or less oblique. Ocelli four, arranged in a quadrang 
Proboscis with a central stylet and two lateral chambers, ea 
usually containing two to four stylets. 

A terrestrial species of Tctrastemma (2\ agricola) has be 
described from the Bermudas by Moseley. Fresh water species 
the Same, or a closely allied genus, are also known. 

* 

Tetrastemma candidum (P*br.) (Bmted 

t Fasnola edndida 0 Fabr in 0. F. Mtiller. Verm terreyt et fluv. hist, f, ii, p 
1H4. 

fVlancttM Candida 0 Fsfcr, inO F. Mdller, Zool. Dan Prodr., p $23, No 21 
1716; 0 Fabrioius, Fauna Gramlandica, p. 327, 1780. 

Vtttnaria qwdrumlata (pan) Johnston, Zool. Jour., vol. iv, p. 56,1829 

Kemsrtm qmdriocttkta Johnston, Mag. Zool. and Bofc., vol. i, p 635, pi. ami, dg 
1837. 

Tstrastemma varicolor (pars) CBrstod, Jtroyer’s Nafcurhiat, Tidas, iv, p 676, 18 
Dtoaina. Svat. Helm., vol. i n. 267. 1880. 
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Tktrasiemnui gmnlandicum DioBing, op. cit, p. 260 

THraMtqnma candtda Mclutosh, British Annelida, Part I, NomerteanB, p 1G7, pi n, 
figs 2, 3, 1873 (nan Diesmg, Syat.); Lovinaen, Qroptiltnds Turbell., p 39 (200), 
1879; VcirJH, Amor .Jour Scl, vol x, p. 40, 1876; Check List, 1879 

Plate xvxiij, figures 9, 10 , 10a; tlate xxxv, figures 9, 10. 

Body very contractile, in extension slender, elongated, somewhat 
depressed, tapering backward and often attenuated toward the 
posterior end. Head in usual extension rather wider than the body. 
Ocelli rather large, conspicuous, reddish brown, nearly in a square, 
but when the bead is fully extended, the two pairs are farther apart 
than the distance between those of a pair. 

Color variable, usually pale green, greenish white, or yellowish 
white, translucent, and generally with indistinct lateral grayish 
mottling, due to the internal organs; sometimes the intestinal area 
is decidedly greenish, while the sides are pale yellow ; at other 
times the median region is whitish and the sides pale green. 
Several specimens, taken at Eastport, Me., in South Bay, 8 to 10 
fathoms, mud, 1868, were clear cream color above, whitish below. 

Length in extension 25 to 32 mm ; diameter 1 to 2 ,nm . 

Common at many localities between tides, among algie, hydroids, 
and bryozoa from New Haven, Conn., to the Bay of Futidy. Also 
dredged at moderate depths, 1 to 14 fathoms, in many localities. 

This species is very active ; it creeps rapidly with a gliding 
motion. The relatively larger size of the head, more conspicuous 
eyes, and lighter colors, as contrasted with the following species, are 
its most distinctive characters. 

It seems to me very doubtful whether the Planaria Candida of 
Fabricius was this species. The large size and the habits given by 
him, and lack of mention of the eyes are against that view His 
species may have been A mphipom* lacttfloreiiSy a Greenland species. 


Tetrastemma Candida. Variations. 

Several specimens of the variety figured on plate xxxin, figs. 10, 
lOct, were taken on the piles of the wharves at Gloucester, Mass., 
July 24, 1878. These were probably not full grown. The body 
was 8 to 12 mm long, in extension, slender, very changeable, usually 
of nearly uniform breadth to near the ends. Head obtuse and 
usually a little wider than the body, but very changeable in shape; 
when extended the ocelli were farther apart longitudinally than 
transversely, but when the head contracted, as in progression, the 
two pairs of Ocelli were brought near together, as shown in the 
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figures. The form and direction of the two pairs of rather indis¬ 
tinct, transverse cephalic fosses also varied greatly with the changes 
in the shape of the head. The two lateral stylet-sacs of the pro¬ 
boscis contained three stylets eaoh. 

Color of body, above, pale yellowish green, or pale brown; head 
with an opaque, flake-white spot in front of the eyes; along the 
margins of the body the internal organs produce series of brownish, 
irregular, transverse spots or blotches, varying in depth of color; 
alternating with these spots, and so interrupting the marginal dark 
bands, there are small, rounded whitish spots, probably due to the 
ovaries 

Tetrastemma elegans vemii. 

Mratlemma elegans Veri-ill, Amer. -iourn. Sci., vol. x, p. 40, 1876. 
t Hecate elegant Girard, Proo. Bouton 8oc. Nat. Hist., vol, iv, p. 18G, 1852. 

PlATK xxxiv, riGORK 10. * 

Body, in extension, longer and more Rlender than most species of 
the genus, depressed, broadest in the middle, tapering both ways. 
Head ovate, broader than the neck, obtuse or emarginate in front; 
lateral foes® not very distinct Ocelli conspicuous, nearly in a 



Pig. 6, Tetrastemma elegant. Dorsal view. 


square, the front pair rather nearer together than the others. Color 
above, striped with two broad brown lateral, and a wide median, 
yellow stripe; the median stripe is clearly defined, clear light yellow 
and occupies about a fourth of the breadth of the back; it extends 
to the front of the head, becoming narrow on the neck and then 
expanding on the middle of the head; a narrow ring of light yellow 
surrounds the neck, just behind the head; the two stripes of dark 
brown are well defined, but have irregular margins and arc varied 
in color by paler spooks; lower surface and margins of body and 
head pale yellow* 

Length 80 m “; breadth 1 to l , 6 mm . Described from life. 

Noank, Conn,, among eel-grass; Fisher’s Island Sound, 2 to 8 
fathoms; Wood’s HoH, Hass., Oh piles of wharf. 

A paler variety occurs in which the lateral bands are lighter 
brown, interrupted by yellowish spots, and the dorsal stripe is less 
clearly defined. 
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Tetrastemma vermiculus (Quatr) stimpaon. 

Folia rerrmcuhs Qnatrefoffss, Auu deB sc. nat, ser. ITT, Zoo}, vol. vi, p 214, 1846, 
Voyage en ftimlio, vol. it, p. 126, pi. xiv, figs 12, 13, 1849 

tfanertes vmntculM OicBing, Syst. Helm., vol i, p. 270, 1850 

Tehashtmma vcrmtcuhte Stimpaou, Proo, Acad, Nat 8ci PhHad,vol ix, p 161 (19), 
1857; Dieahig, Revia dor Turbelh, p 290, 1862 

JktrwiUmma vermicula McIntosh, British Annelids Part I, Nomertenna, p 169, 
Plate ill, fig 3, 1873. 

TeirusUmma vermiculus Veirlll, Notice of ftaeoot Addit. to Mar. Invert, Part 1, in 
Proo. National Mua, u, p 184, 1879, Check Liet, 1879. 

Plate xxxui, mimics 11 to lie, plate x\xrv, figures 11, 12, plate v\xv, 

FIGURES 8, 11 

Body versatile, rather slender in extension, obtuse at both ends; 
sometimes tapored to the posterior end, but more often of nearly 
uniform diameter* Ocelli conspicuous, the two pairs rather far 
apart, when the head is extended, those on the same side farther 
separated than those of a single pair, and connected by a dark lino 
of pigment, which is rarely absent. 

Color rather variable; above, often pale yellowish, or pale salmon, 
of translucent yellowish gray, more or less specked or spotted, espe¬ 
cially along the sides, with brown, often leaving a paler, wide, 
rather indefinite dorsal stripe ; ventral surface and front of head 
pale. 

Length, in extension, about 20 mra ; breadth l mm . Described from 
life. 

Many specimens taken at Wood’s lfoll in the mud of Little Har¬ 
bor, July 25th, 1881, and August 4th, 1882, varied from dull orange- 
yellow to bright greenish yellow, more or less covered with specks 
of brown, especially on the sides, yet not forming a definite dorsal 
stripe, but with a darker brownish, often indistinct stripe on each 
side of the head between the eyes. 

Length up to 18 to 20 mm , 

Young-*- several young specimens of this species were taken 
together in a tide-pool, in 1878 (No. 12). 

Body slender, of nearly the same width throughout. Ocelli con¬ 
spicuous, the two pairs more widely separated than usual when the 
head is extended; the front ones a little larger than the others. 
Color translucent pale yellow, bright salmon, and flesh-color, usually 
with a white median spot in front of the anterior ooelli, and some¬ 
times, also, with other white specks along the back; frequently an 
irregular brownish bahd runs along each side of the back; median 
line paler, In many of the specimens a faint longitudinal line of 
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dark brown pigment specks runs between the ocelli on each si 
In one example the median region, posteriorly, was green proba 
from the contents of the intestine showing through the integume 

Gloucester, Mass., at Ten Pound Island, in a tide-pool at lc 
water, among algso. 

This European species is common among hydroids, bryozoa, aso 
ians, etc, between tides, on rocks, piles of wharves, and in tic 
pools, from Long Island Sound to the Bay .of Fuudy. I have, ah 
often dredged it in 2 to 12 fathoms, at various localities on ha 
bottoms. It is especially abundant among ascidians in Vineya 
Sound, m 6 to 10 fathoms. Very common at Noanh, Conn , in tl 
harbor, on muddy bottoms among echgrass. Common in simih 
places and on piles of wharves, at Wood’s IIoll, Mass., and Newpor 
R. I. 

Tetrastemma vermioulus, variety catenulatum m>v 

PLATK IXMV, FIOURK 12, PI ATE WXV, FIGURK 11 

Form and size essentially as above described Ground-color 
above, light salmon, pale yellow, or yellowish gray, thickly covem 
along the sides with irregular specks, spots, or blotches of brown 
which at moro or less irregular intervals extend upward toward <n 
across the middle line, interrupting the median dorsal light stripe, 
which is often thus divided into a senes of irregular oblong or 
elliptical spots; sometimes there is also a row of small brown spots 
along the median line; middle of head pale, often with flake-white 
specks; stripe of dark color, more or leas distinct, between the two 
eyes of each side ,* lower surface pale yellow or yellowish white. 
Length up to 18 mm ; diameter t mo \ Described from life. Specimens 
of this marked variety are common in the harbor at Wood’s Hoi I, 
Mass. 

Other specimens, from the same locality, were noted as follows: 

Body very changeable, often, in extension, narrow or sub-acute at 
both ends and more or less swollen iu the middle, at one or more 
places, at other times nearly cylindrical or terete. Color pale 
yellowish or grayish green, with a darker central line on the pale 
dorsal stripe and with irregular, transverse, lateral markings. Or 
specks of darker brown are scattered over the back, and are often 
arranged in imperfect lateral stripes, leaving a paler, wide, more or 
less irregular and interrupted median stripe; lower surface pale. 
Ocelli reddish brown, forming nearly a square. Usually a line of 
dark pigment connects the two ocelli of the same side (No. 85 ?)» 
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Tetrastemma dorsala (Abiidgaard) Mclut. 

Planaria dorsalis Abtldgmird, 52ool, Dauio,, vol. iv, p 26, tab. 142, figs. 1-3, 1806. 

Tetrastemma futtcum (Ersted, Kroyer’s Naturhiat. Tidwa., iv, p. 515, 1844. 

(Erstodia maculata Quatr., Ano. Sci. Nat, ser. Ill, vol. vl, p, 222, pi. vm, fig. 2. 

Thtmstemmci marmoratum CUparMe, Beobaeh. tihor Anat u. Kntwickluug., otc., p 
24, pi. v, tig. 14, 1863 (variety). 

Tet) usfemma vaneyatum Johnston, Catalogue Brit Mus, pp. 20 and 289, 1865 

Tetrastemma doisaJis McIntosh, British Annelids, Tart f, Nemertouns, p 172. pi i, 
fig. 4; pi. ill, fig 4, 1873; Verrill, Chech List, 1879. 

Tetrastemma dorsale Jensen, Turb. ad Litoria Norveglaj, P 81, pi Tin, figs 9 to 12, 
1878. 

Plate xxxiv, mun»s 13, U. 

Body only moderately elongated, sub-terete, usually nearly cylin¬ 
drical in extension, with both ends obtuse. Head not w r ider than 
the body, with two rather indistinct transverse fossa* on each side. 
Ocelli forming nearly a square; in full extension more distant longi¬ 
tudinally than transversely. Proboscis-pore a little below the end 
of the snout. Proboscis large, when protruded more than three- 
fourths the length of the body, thickly covered with acute papilla*. 

Color variable ; generally brown or dull reddish, with a well 
defined light dorsal stripe; or else variegated or mottled with two 
or more shades of brown, with or without the dorsal stripe. 

Length up to 20 ,rtfU ; diameter 1 *5 to 2 nnu . 

Variations .—Among the variations noted in life, are the follow¬ 
ing:— 

Several examples were taken together at stations 310 to 313, off 
Cape Cod, in 15 to 21 fathoms, 1879. 

In these the general color above was brownish, with a conspicu¬ 
ous pale, flesh-colored dorsal fctripe, bordered with dark brown on 
each side; the brown lateral stripes were freckled with white 
specks; a pale line crosses the neck behind the eyes; front of the 
bead, margins of the body and tip of the tail pale flesh-color. 
PL xxauv, fig. 18. 

Length 12 to I8 ,n, “; diameter 1*5 to 2 min . 

Other specimens bad the following characters: 

Body slender, 10 mm long; l mm broad. Color cinnamon-brown, 
speoked with darker brown, and with a pale median line. Ocelli 
conspicuous, black. When the head is extended the two pairs are 
faore distant than the space between those of the same pair. Pro¬ 
boscis large, more than three-fourths as long as the body, thickly 
covered with acute, conical papillae, and protruded from a large 
pore* which is #ub*ventrah Two slight transverse fossae are seen on 
each side of the head. 

Broad Hound, Casco Bay, July 22, 1873 (No. 72i). 
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Tetrastemma dorsale, variety mannoratum (Olap) 

Plate xwn, nouns 14 

Body terete, somewhat elongated in extension, obtuse at bot 
ends. Proboscis large, protruded from the sub-terminal port 
thickly covered with papillae Color pale olive-brown, or chestnut 
brown, irregularly mottled and blotched with darker brown. 

Length 18 rom ; diameter l*5 nin \ Described from life (No. 735). 

Portland, Me., in 2 to 3 fathoms, harbor mud, July 28, 1873. 

A paler colored race, probably closely related to this variety, wai 
taken in the harbor of Eastport, Me., ip 12 fathoms, in 1872 (No 
507). The body was changeable in form, usually nearly cylindrical, 
and obtuse at both ends. Ground-color pale yellow oi salmon, thickly 
blotched and mottled with dark brown, or greenish brown ; some 
specimens had an inconspicuous ring of yellow ish white around the 
neck. Length 15 to 18 mm ; diameter 1*25 to 2 mm . 


Tetrastemma dorsale, variety unicolor VerriU, nor. 

A specimen taken in Eastport Harbor, off Friar’s Head, in 18 
fathoms, August 20, 1870, agreed, with this species in form but 
differed so much in color* that it probably ought to be considered 
as representing a distinct variety, at least;— 

Body model ately slender, slightly depressed, with the sides 
rounded. Head obtuse, four distinct black ocelli. Color, above, 
uniform dark fuscous brown; lower surface paler. 

Another specimen taken in 1879, according to the notes made 
from life, probably belongs to the same variety;— 

Body moderate in extension, broadest at or behind the middle, 
tapering to both ends, not very slender. Ocelli well doveloped, the 
two pairs, when the head is extended, wider apart than the distance 
between those of the same pair. A very distinct transverse fossa, 
on eaoh side of the bead, runs upward and backward just in tfront 
of the posterior ocelli, but the two do not meet on the middle line. 

Color of the body, above, clear brown, the margins, bead, and 
under surface paler. 

Length 8 raw ; breadth l mm . 

Station 331, off Cape Cod, in 28 fathoms, 1879. 
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Tetrastemma vittatum vemii. 

American Journal ol Science, vol vii, p 45, pi vn, \ a r h, 1874, Proe Araer 
Attftoc for Adv of Science for 187 1, p ,480, pi n, a#n 7, 8 1874, Yornll, 
Notice of Hcnont Addit to Mur Invert, Part 7, in Proc National Mub , n, p 
185, 1870 (not (NrsUdw mltala Uubr) 

Pt ATR UXV, FIOUHRS f», 7 

Body rather short ami stout, up to 2 or J inches in length, soft, 
changeable, in extension nearly cylindrical but often « little flat¬ 
tened beneath, tapenng slightly anteriorly, or sometimes both ways, 
usually obtuse at the posterior end. 


a b 



Fig 0 TtiumU'mma mttahnn heml, doinnl view , />, trout viow, much culnrgcd 

Head usually slightly narrower than the body, with a transveise 
groove 01 constriction in front of the posterior eyes ; front end 
obtuse, conical, or rounded. Ocelli four, small, rather indistinct in 
dark colored specimens; the anterior ones are nearer together than 
the posterior, which are far back behind the trans\crse groove, 
which extends across, beneath, and crosses the median line above. 
Proboscis-pore terminal. 

Color of body, above, dark, or light olive green, dull yellowish 
green, or greenish brown, or even greenish black, often with two 
yellowish or light green dorsal stripes and sometimes with one 
median light stripe ; beneath paler, mottled laterally. Color of 
head, in advance of the transverse groove, various shades of ojive 

Teen ami dark green, white at the tip, and with six longitudinal 
\ itiisb or pale greenish stripes, which converge to the etui; two of 
these stripes are dorsal, two are ventral, and one is lateral on each 
side; the green hue between the two dorsal stripes extends back on 
the body. Internal organs show through the integument as irreg¬ 
ular, short, transverse blotches or bars of lighter color along tho 
sides beneath. 

Length in extenrion usually almut 25 to ao mn> ; diameter a to 4 m,n ; 
unusually large examples have been taken as much as long, 
0 mra broad. Described from life. 

Trans, Conn. aoaj>, Vpt VJH. 54 


JC7NL, 1892. 


412 A. & VerriU—Marine Nemertectns of New England, etc. 

hong Tsland Sound, Vineyard Sound, Massachusetts Bay, Casco 
Bay, Bay of Fundy, etc., low-water mark to 25 fathoms, common 
on muddy bottoms. Noauk, Conn., in harbor mud, among eel-grass; 
Wood’s Holl, Mass,, harbor mud. 

This species is sluggish in its habits and creeps very slowly 

Tetrastemma vittatum. Variations 

Several specimens of this species were takeu together at station 
310, off Cape Cod, in 21 fathoms, 1879. 

These show great variation in the color of the body, which, in 
some was flesh-color, in others light olive-green, dark olive, light 
greenish brown, dark olive-brown, and dark smoky brown. All 
these varieties agree, however, in having the head greenish with 
the six light vittaa distinctly marked. In all the specimens the four 
ocelli were detected, but they are so indistinct iu the dark specimens 
that they must be sought with care. 

The largest specimens were 50 to 75 mm long; diameter up to 6 n ' m 

Tetrastemma roseum Vernii, sp nov 

Body round and soft, in extension about 1*25 ipebes long. Head 
obtusely conical; a transverse shallow groove close to the end of 
the snout; the part beyond the groove is capable of withdrawing 
und* j r the portion behind it. Ocelli obscure; two behind the groove 
and (apparently) two very minute ones in front of it Color clear 
bright rosy red. 

Lengtli about BO* 10 ; diameter 3 ro,n . 

Station 826, off Block Island, in 22 fathoms, 1800. 

This species was met with only once, and then circumstances pre¬ 
vented a careful study of its structure. In the form of the body 
and characters of the head and cephalic grooves it resembles 7! 
vUtatum V., and if the front ocelli were correctly noted, would 
appear to be closely allied to it and might even be thought to be a 
plain red variety, were not that Species very constant in its color 
markings, the longitudinal vitt» being very characteristic 

Bmplectonema Sdmpson 

Prodroroua, in Proc Phil**4 Acad. Nat 8 (A , vot ix, p. 164 [20] 1851. 

Amphiporv* (Ersted, Kroyer’s tfldda, iv, p 581, 1844, (? non Khr, non McIntosh) 

A bmertes Mefafcosh, Nemerteaxm, p 178, 1813 {non Cuvier, 1817, non CErsted, 1844, 
non Pissing, 1650, nee White, 1850) 

Mavonmorte# Vsrriii, Amer. Jour. Sd, vol vi, p. 488, 1873, 
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Body much elongated in extension, sometimes almost filiform, voiy 
contractile, rounded or a little flattened. Head not very distinctly 
defined ; in some cases with a pair of longitudinal or oblique, shal¬ 
low, submarginal fosste on the upper side ; in other cases (A T . gracilis) 
without evident fossa*. 

Ocelli variously arranged, often numerous and in several clusters, 
both anterior and cerebral. 

Proboscis relatively small, especially the anterior portion, which is 
much shorter than in Amphiporus * Mouth usually (always ?) separate 
from the proboscis-pore. 

For this genus the earliest available name seems to be that given 
by Stimpson, who named as type J£ camiUea (Quatr. sp. = E. Nevsii 
(Ersted sp.), which is also the type of the genus Numeric* of Mc¬ 
Intosh. The latter name could not be retained in this sense, even if 
the genus bad not received a prior name, for Nemertes had already 
been used for a genus of insects by White in 1850, in addition to 
its prior use for several distinct genera of Nemerteans. Had not 
Htimpson’s generic name been available, Macronemertes would have 
been next in order. 

Emplectonema giganteum Vemii 

Jtmionmniihs i jtyantea Verrill, Amer Journ. 8ci, vol. vi, p 439, pi 7, UgH 2, a, A, 

1873, Jfixpl. of Casco Bay, m Proc. Amer Assoc for 1873, p. 390, pi 2, %h. 

5, «, 1873. 

PLATE XXXV, FIGURE 2. PLATE XXXVIII, FIGURES 12, 12 a. 

8nse large. Body much elongated, very contractile ; in extension, 
subtercte, a little depressed, thickest anteriorly, gradually tapering 
posteriorly, becoming very slender and considerably flattened toward 
the end. Integument very soft, secreting a large quantity of mucus. 
Head not distinct from the body and of the same diameter, obtusely 
rounded in front, with a terminal proboscis-pore ; upper surface with 
two shallow, indistinct, sublatoral, longitudinal fossa*, often becom¬ 
ing more distinct in alcohol; below with two rather indistinct, 
obliquely transverse grooves or fossa*. 

Ocelli numerous, but not very distinct, because deeply buried in 
the integument; they are numerous, arranged in four or more dus¬ 
ters ; a pair of large oval or subtriangular clusters on the antero¬ 
lateral border of the head, each of which may be divided into an 
upper and a lower group, the upper part running backward ; a pair 
of smaller lateral clusters fattber back ; and a pair of small rather 
indistinct clusters pu the dorsal surface, between the longitudinal 
fossa*. 



*14 A. JE Nwwrimn* of New JShffianA, etc. 


Color, when alive, deep Salmon or bright orange-red, fleeh-color 
below. 

Length ol the largest examples, 2 to 3*5 meters, or about 7 to 12 
feet, in extension ; diameter, anteriorly, 6 to 8 mw ‘, or *30 of an inch. 

When preserved in alcohol this specicN soon loses all its color, 
contracts greatly in length, and becomes quite hard ; sometimes the 
body is considerably flattened, but in most cases it retains if 
terete form except toward Mm posterior end. The head often wi&w# 
the shallow, dorse-lateral, longitudinal io#m (not slits) and the two 
large anterior groups of ocelli can usually be seen indistinctly a^ 
dark rounded patches beneath the thick outer integument. The 
small proboscis is often protruded a short distance, its pore being 
thou rather small and lightly below the tip of the snout. The 
mouth is not visible in the preserved specimens, but my original 
sketches, made from life, show what I then tmpiMmod to Ik* the con¬ 
tracted mouth beneath the head, distinct from the proboscis-pore. 

In some horizontal sections of the head the anterior ocelli form an 
upper pair of transverse groups nearer the front than the sides of 
the head, while two smaller dusters, lower down in front, seem to 
be nearly separate from the upper ones. In sonic specimens these 
large anterior groups are formed of four or five transverse horizontal 
rows, of which the upper row runs back to a small lateral cluster of 
ocelli. The (esophagus has a large plicated anterior portion in the 
head. The month appears to open decidedly behind the proboscis- 
pore. 

In sections of the body the intestine, blood-system, and muscular 
layers arc nearly as in AmphiporuH, but the muscular layers are 
unusually thick. 

One specimen, taken August 12, 1873, contained large eggs, 
arranged ia about six rows of sacs, above and at the side of the in¬ 
testine, on each side* Tim armature of the proboscis has not been 
observed, bui m other respects the prolmimig agrees with that of the 
allied species; the length of the anterior region l\ about twice the 
didmeter of the body; |he posterior portion is long and slender. 

Off Cape Klieaberi*> 08 fathoms, soft mud, August 12, 1878 ; Gulf 
of Maine, 88 fathoms, mud, station 44,187* 5 off Martha’s Vineyard, 
102 fathoms, trt# sand and mud, station 888 , 1880 j off Martha’s 
Vineyard, 999 fatbom^ sandy mud, station USA j off George’s 
Bank, 85# fathom gray mud, station 2&81 j off Block Island, 14 a 
fathoms, fine tend Uhfii sand, ttation MM; off Block Island, m 
fathoms, fine satid* station 25% i 860 . & Fish Commission). 
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* Family, DRKFANoPHoiiin.E Verrill, nov. 

Ampht/fondm (part) auihoru 

Proboscis-sheath provided with cieeal appendages. Genital arma¬ 
ture of proboscis a larueUiform plate bearing a number of small 
stylets on its edge. Lateral stylet-sacs more than two ; often nu¬ 
merous, containing small nail-shaped stylets 

Drepaaophorus Uubrocht 

Body and head nearly as in Amphiporutt; mouth-opening separate 
from the proboscis-pore. Proboscis large. Musculature ol the body- 
wall as in Aniphiporus, 

Drepanophorus Lankesteri viubrecht 

Vey««:e of tbe Challenger, vol xix, pp 18, 50, pi i, tig Vi , pi u, tign 1 j, JO, 
pi x, tig# 2, 4; pi xh, fig 5; pi xiv, lign. 9, 10, pi xv, fig 1 J, 1HS7 

This species was described from alcoholic specimens, destitute ot 
the proboscis. Its external features are, there!ore, entirely unknown. 
Its anatomy was, however, carefully worked out by means of sec 
tions. 

It is peculiar in having numerous well marked tran»\ erne nei- 
vo m commissures connecting the lateral nerve-trunks anteriorly. 

Thecteeal appendages of the proboscis-sheath are also unusually 
well developed, with thicker walls than in most species, ami they 
sometimes anastomose distally. 

Ocelli are present, but their arrangement was not stated. Genital 
Sacs are numerous, apparently in four rows, subvent ral. 

For other details reference should be made to the original desciip- 
tion and figures. 

Off Nova Scotia, near Le Have Bank, 45 fathoms. 

I have observed a single, small, aud probably immature, specimen 
of DnKi'ANoi'MOKii».R on the New Kogland coast, but do not deem 
it wise to name it. This was translucent yellowish white iu color. 

* 

Order II, ANOFLA. 

Atnyda Max Hchultwt, 1852; MoltitoaU. 

Prolioseis unarmed, long, slender, tubular, and not divided into 
three distinct regions; its walls may contain three to live layers; 
inner surface, when retracted, papillose. 

Head with or without lateral slits or ciliated pouches. 

Goelli variously arranged ; often wanting. 
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Mouth ventral, situated behind the ganglions. * 

The muscular walls of the body often consist of three layers : 
outer longitudinal, middle circular, and inner longitudinal (PI. 
xxxix, figs. 17 to 21). In some oases the outer longitudinal layer is 
lacking (figs. 15 and 16). 

Two or three main vascular trunks ; the vessels generally not so 
well defined as in the Enopla, and often having in part the character 
of wide laoumo, especially anteriorly) 

(Esophagus entirely behind the brain, usually large, long, plicated, 
and surrounded by a vascular network, or by lacunae. (PI. xxxix, 
fig. 22, r, ir). 

Lateral nerve-trunks arise from the outer sides of the lower gan¬ 
glions, and are situated between the muscular layers of the body- 
walls, but they vary in position in the different families. Usually 
there is a nervous plexus outside of the circular muscular layer. 
(PL xxxix, figs. 17, 20, n). 

The species are almost all marine; a few inhabit brackish water. 
Suborder I, RHAGLADOCEPHALA Diesing, (ouwnded) 

Sftazoncmattm Tlubreeht, ('arils, Fauna Mwl, p lf>0. 

N 'rkmwmritito Nubrooht, Voy OliHllen^er, x\x, p :{7 

Head with a deep, longitudinal, ciliated slit, or fossa (probably 
olfactory in function), on each side, terminating posteriorly in a deep 
pit or duct running inward to the posterior ganglious. (PI. xxxix, 
fig. 22,/, d, d'). 

Mouth large, behind or opposite the posterior ends of the lateral 
slits and cephalic ganglions. (Wood-cut 8). 

Lateral nerve-trunks situated between the outer longitudinal and 
the circular muscular layers of the body-wall, (Pi. xxxix, figs. 
19 to 21). A median dorsal nerve is also usually distinctly developed* 

Three large, longitudinal, vascular trunks, which are usually con¬ 
nected by numerous transverse vessels around the intestiue, espe¬ 
cially posteriorly. 

(Esophagus large, prolonged backward, plicated, and provided with 
a vascular system, probably having a respiratory function. (PI, 
xxxix, figs. 22 ), 

Many of the species of this group develop directly from the eggs, 
without a marked metamorphosis, but certain species of Jtfiontra 
(perhaps all) have a peculiar, free-swimming larval form known as 
Pilidiurn (PL xxxix, figs. 1 to 6, and wood-cut 7). The embryology 
of the closely related genus, (Jerebntiulw, is apparently unknown, 
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The species are almost exclusively marine and are found in deep 
water as well as between tides. Many are fossorial in their habits, 



Fig. 7. Pilidimn of Mirnna, much enlarged* r, apical eilmm, h , cephalic lobe, 
in, mouth; «, intestine, «, I lands of cilia, o, young neruerteau developing m the in 
tenor, showing its head with two ocelli. 

living in sand or mud, or beneath stones. Some of the large Hat 
species of (Webratuhfs leave their burrows and swim with an umlu- 
latory, eel-like movement at the surfaee of the sea at night. 

Family, Linkid.k McIntosh. 

Body simple, generally much elongated in extension, very contrac 
tile, usually thickest in the region of the (esophagus, and becoming 



Fig. 8 LmeHttM. A, C<*i'tbi<xOilus lurirfm, veutral side, m, mouth, a, one of the 
olfactory slits or cephalopori ; p % proboscis-pore. R, head of the same. aide view (\ 
tail, jr, anus 0, head of Linrtut virniis, young, enlarged , % one of the oeplmlopnn ; 
jp, proboscis-pore. 

more or less flattened farther back, where the saccular appendages 
of the intestine and the reproductive glands occupy tin* sides. Head 
simple, with elongated lateral olfactory slits or cephalopori, 

Lineus Sowerby, 1808. 

Linms Sowerby, British Misecl, p 15. pi. 8, 1808 

Borlasia Okcn, behrbuch, p. 365, 1815; Blainvillo, Diet Sci. Nat, 57, p. 575, 182^ , 
Johnston, Oatal., p. 21, 1865. 

Nrmtrrtta Cuvier, Kegne Artirn., vol. iv, p, 37^1815; Dies (per*), op eit, p 264. 
TJfifUff CRrsfced, Naturb. Tidaskr., iv, p. 576, 1844. 

MiH'tlia (pars) Dieting, Syst, Helot., vol. 1, p 205, 1850. 

Mtoapermw Dieting, op olt., vol. t, p. 260. 

Mneus Stimpsou, Prodrome p. Itib, 1851. 

Cfrsbratulus (pars) Rtimpfcm, Prodromus, p. 100, 1857. 

Ptmithn flintnl, Proc. Boston Soc, Nat Hist, iv, p. 185, 1852 
tfemerttut Vorrlll, Invert. Vineyard Sound, etc., 1873. 
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Body very contractile, in extension elongated, lender, tapering, 
and often attenuated toward the posterior end, rounded or slightly 
depressed anteriorly, generally somewhat broader and more depressed 
in the middle region, but without the conspicuous flattening back of 
the (esophageal region seen in Cerelvratulw. No anal papilla. Head 
elongated, not very distinctly defined ; often a little wider than the 
neck, but not constantly so. Lateral slits elongated and deep, run¬ 
ning close to the terminal proboscis-pore, but usually not joining it. 
Mouth, in ordinary states, rounded or elliptical and not very large, 
but capable of groat extension when feeding. Ocelli small, usually 
arranged in a simple row along I he lateral margins of the head, 
sometimes absent. 

The several European species of this geniiH have been referred by 
authors to a great number of different genera, of which T have indi¬ 
cated only a part. The first three names cited in the synonymy were 
all given to the same species ( L . inarinwzz L. fongiMhnm) ot 
Euro}K> and are, therefore, exact equivalents. The two later names 
should, therefore, have been dropped entirely from tiie nomenclature 
of the group. Unfortunately several different writers have fried to 
restrict both ft or fas ia and Nentertc# to groups entirely different 
from that to which they were originally given, and have thus intro¬ 
duced great confusion. Each attempt of this kind has, hitherto, 
been a failure for m most instances the new groups thus named have 
been found to have had other and earlier names. One of the latest 
^applications of Kernvrt^ to a newly constituted group was by 
McIntosh (Nomerteans, p. 170). He applied it to a genus of 
Kvophx, in a wholly new sense. N'mmrU* of McIntosh, 1879, is, 
however, antedated by Nermrte* of White, i860, applied to a CYus- 
taeean, and therefore it could not be retained, even if the nemertean 
genus, so named, had not already received other names. 

The use of Borkuia by McIntosh, in a wholly new sense, seem# 
also to be untenable. 

Linens viridis (VaV)r) .Johnston. 

Ptowina virtdtx 0. FahrMus In 0.* F Muller, Zool Pan. Ptod,, $## 4 r WW* o 

Fabrielus, Vawm Ur<eolandka, p 324, 1780; Mtiller, KoWogfo Vimlm! h, p ' 

pi 6$, ft#s, I to 4, ffrwa Greenland specimens mnt by FahrWo* to K6l1cr> 
Piamria MtJUor, Zo6 1 Uantaa, U, p. 32, pi. M, flp. 5 to #, U##. 

$mmU* oMvtwa Johnston, Mag of £odl and Botany vol i, p p\ I#, flg. i, 

1837; frleainf*. Syst, Balm, \ } p 273, l$M> 

Jfan&tes rMcura Dasor, Boston Journal of Natural History, vot'vi, pp. 1 to 12, 

(dates 1 and 2. 1848 tambrvolawl 
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JMw ofmcunt Uirnrd in Stiropaou's Marine Invertebrates of Grand Manau, p. 82, 
1863 (no <it>«cnption) 

Mmtftt "» ? uttlta loosing, Siunmgabenohte dor kain Akad dor Wiwnwehafton, 
Vol xlv p *06, 1862 

Boilajm olmusa Johnston, Catalogue British Non-pariwitieal Worms, p 21 pi 2*% 
Hg 1, 1805, McIntosh, Ttami Hoy So** Kcbnb f vol xxv, pt it, j> 371 I860 

Ltt&u/t tiruh\ Johnston, fatal., pp 27, 206, 1865. 

Wwteifr# nrulix Von ill Marine Invert of Vineyard Sound, ok , p 334 (628] 1873 
(JtwimsM Molntosh, Hist British Annelida, Part I, Nomerteans, (Kay 
Houet>)p 185 pi. iv tig 2, pi. fig I, (redvar), pi xvm to xxn, (anatomy), 
pi xxiii, (green vai , embryology) 1873 

Limns itiutw VerriU. Check hist Marine Invert, p. 12, 1879 Notice of Rt<mt 
Addit to Mur Invert, Part 1, in Pro<* National Mur,, h, p 186, 1879 

PIATK XVWIJ, FlOUKEK 5 to 56; PLATE VXXVfll, EIOUKKh 0 to Oil; 

PLATE WX1X, FKH1KES 18, 22. 

Bodj soft, very contractile and changeable ; in lull extension 
elongated and moderately slender, in large example* six to eight 
inches long and about one-fifth of an inch in diameter ; usually thick - 
P8t m advance of the middle, tapering gradually to the rather slender 
caudal portion, and decreasing lens toward the head; not unfrequently 
the body is dilated in two or more places at the same time, the 
swollen parts moving continually ; in extension the body is usually 
somewhat flattened, but the dorsal surface is decidedly convex and 
the sides well-rounded ; it is often crossed by faint, light-colored, ir¬ 
regularly spaced wrinkles, in eontraction the body becomes short 
and thick, oblong, swollen and almost saecular at times. 

Head, in extension, rather large, depressed, usually wider than the 
neck, short, ovatc-spatulate, or elongated, according to the degree of 
extension ; the snout in blunt, often einarginaic, and bears tluee 
small ciliated papiihc; proboscis-pore terminal, rounded, or in the 
shape of a short vertical slit ; lateral fossa* long and very deep, with 
wide, thin, pale margins, above and below, the anterior ends of the 
slits reaching close to the proboscis-pore. 

The ocelli are arranged in a simple row on each side of the head, 
close to the edge of the dorsal pigmented region ; they vary in 
number and sixe according to the age, the large specimens often hav¬ 
ing six or eight on each side, while the small ones have but three or 
four, and the very young ones have only a single pair ; usually the 
anterior ocelli are slightly larger than the others. 

The mouth is situated opposite to, or a little behind, the posterior 
ends of the lateral foswc ; it is ordinarily small and elliptical, with 
a distinct, lighter colored border, but it is capable of great dilation 

TfUSS. Cons. Acad, Vol. VIII. 60 June, 189* 
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when the creature is engaged in «wallowiug some annelid nearly or 
quite as large as itself. 

The color, in life, is variable; the most common variety is dull 
green, or olive green, varying to dark smoky green or greenish black, 
darkest anteriorly, and with the uuder surface and caudal portion 
somewhat paler; region of the cephalic ganglions aud lateral pits 
usually reddish; front and margins of head pale or whitish ; on 
many specimens faint pale transverse lines or rings can be seen, if 
carefully examined ; at times a row of small whitish spots, corres¬ 
ponding to the genital pores, can be seen on each side. Other speci¬ 
mens occur, often living with green ones, iri which the general color 
of the body is brown, greenish brown, reddish brown, or clear red 
with the margins of the head and lower surfaces flesh-color or 
reddish. 

Some^f these forms differ ho much in appearance from the com¬ 
mon dark green variety that it would be convenient to distinguish 
them by variety names, using, in this sense, some of the numerous 
names applied by the early writers when they were supposed to be 
distinct species, viz : 

Var. alivaceus (Johnston). The typical green and olive-colored 
variety. 

Var. fwem. The brown and reddish brown variety. 

Var. rufm (Ratbke). The distinctly red variety. 

Var. obecurm (f)esor). The smoky green and blackish variety. 

Specimens intermediate in color between all these are, however, 
of frequent occurrence. 

The length, in extension, is sometimes 150 fO4 ° to 200 mm ; the di¬ 
ameter 2 mm to 4 mm ; in contraction the body becomes much shorter 
and stouter, large specimens often being only SO 03 " 4 or 40 u ‘* to long and 
4 wm to 0 mm broad. 

In alcoholic specimens the body is usually thickened and rounded 
anteriorly, more slender and somewhat flattened farther back, often 
acute at the posterior end ; head obtusely rounded pr sub-truncate, 
with a small terminal proboscis-pore and two lateral slits, which are 
short and extend forward very near to the proboscis-pore. Mouth 
small and round, situated slightly behind the posterior ends of the 
lateral slits $ ocelli not apparent When placed in alcohol the body 
usually contracts so violently that it breaks up into segments, es¬ 
pecially posteriorly, and the proboscis is often completely ejected. 

The extruded proboscis is long, slender toward the base, derate 
toward the end, the terminal portion transversely wrinkled. 
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This common littoral and shallow water species in found on the 
American coast from Long Island Sound to labrador, Cumberland 
Gulf, and Greenland. It is also common on the coasts of Great 
Britain as far south as the Channel Islands (McIntosh), and on all 
the northern coasts of Europe. 

South of Cape Cod, I ha\ e collected it near New Haven, Conn., 
and at the Thimble Islands ; Noank, Conn.; Newport, R. I.; Wood’s 
Hull, Mass.; and at various other localities. North of Cape Cod it 
is more abundant and larger. Among the localities where I have 
taken it are Provineetown and Barnstable, Mass.; Salem and Glou¬ 
cester, Mass.; Casco Bay; Mount Desert Island; East port, Me.; 
Grand Menan Island ; Halifax, N. S.; Gulf oi St. Lawrence, etc. 

It is particular!) abundant and large at Eastport, Me., and at all 
localities about the Bay of Fundy, where the shore is composed of 
rocks. 

♦ 

This species is active and restless in confinement. It creeps rather 
rapidly and is pi one to climb out of the water and jverish by drying 
up. It is a voracious feeder and lives largely upon annelids. 1 have 
observed it in the act of swallowing a full grown scaly annelid, 

( Ltyridonntti# squaw ahm), which was considerably greater in dia¬ 
meter than the thickest part of its own body. A specimen of this 
kind, with the Lepulouotvs half swallowed, is preserved in the mu 
scum of Yale University. 

The eggs are deposited in great abundance on our shores under 
stones near low-water mark, in midsummer. They are contained in 
more or less cylindrical masses of a translucent, dull greenish, jelly- 
like substance, made up of numerous capsules, (Plate xxxvm, fig. 
(Jo). These cylinders are usually from 3 mm to 5 mm in diameter, and 
40 ,nm to 50 mm in length, and are usually coiled in a spiral or ring-like 
form. The eggs are in several rows. In those clusters taken at one 
date, in July, at Eastport, Me., I have found eggs in all stages of 
development, while in some of them the recently hatched young 
were still present (PI. xxxvm, fig. 6<J). 

I have adopted the name, otWdfw, given to this species by Otho 
Fabricius, who communicated the first published descriptions and 
figures to MfiUer, as stated both by him and by Muller. That this 
is the species observed on the shores of Greenland and described by 
Fabrieius there can fee no reasonable doubt. His brief description is 
quite as correct and characteristic as the descriptions of such ani¬ 
mals were #otit to be at that time, and his figures, published by 
Jlttller in the ZoOlogia Daniea, represent the worm fairly well when 
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partially contracted ; nor could they be referred to any other Green¬ 
land species. 

The lateral slits of the head of this species are spoken of on p. 325 
of the Fauna Gromlandica, and are also distinctly shown in the 
figures. Fabricius speaks of his viridis as common on the shores of 
Greenland among the roots of algie. I have personally examined 
good specimens of this species recently taken on the coast of Green¬ 
land iu the same situations. There can be no doubt of their identity 
with the true viridis . Therefore there is not the slightest reason 
why his characteristic name should not he used, in preference to 
Gesserensisf of much later date. 

Although the latter name has been adopted by many recent writers 
on European neraerteans, the ordinary rules of priority, as well as 
justice to the very meritorious author of the Fauna Ummlandiea, 
should opmpel a change in this respect. 

Fabricius and Mtlller, in the same works, described another Green¬ 
land form under the name of rubra . I am of the opinion that this 
was simply the red variety ot L. viridis , for the two varieties occur 
together everywhere on the northern coast of Ameiica Levinson, 
bowewr, has referred the rubra to L. sanguinrus^ and has given the 
latter as a Greenland species. If both species actually inhabit 
Greenland his view may be correct, for there is nothing in the orig¬ 
inal description to indicate that it belongs to one rather than to 
the other of these two species, if it really belonged to either.f 

Indeed these two reputed species are so much alike that I am my¬ 
self in doubt whether they are really distinct. There is no special 
diagnostic character given by McIntosh unless it Ik* the somewhat 
narrower bead in L s<mgmn$us. The shape of the head in this genus 
is so changeable and variable that, in practice, little reliance can be 
placed upon this as a diagnostic character. The ocelli are supposed 
to differ slightly in si*e and number, but they also vary in both 
forms. Ilence it seems to me not improbable that a more extended 
study of the variations will compel us to consider L. sanguineus 
only a lighter red variety of X. viridis . In this article f have, how¬ 
ever, followed most European writers in keeping them separate, 
although I confess that with scores of living specimens of both 

•Levinson, in hi* recent paper on the Torheliaria of Greenland, alao record* the 
typical form, under the name of L. Oeatrmm, a* a native of that ooaat. 

f Fabricius mention* neither ooelli nor cephalic nlits in this specie* Therefore It 
may not have been a Uneu*. The nece^wry doubt concerning H* true relations 
should prevent the application of the name to any species. 
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forms before mo, l have always found it difficult to draw any cleai 
line of separation between them 

Linens sanguineus (Jens Hatlike) 

PUimtrut itaritfHwnt Jen® Rntbke, Skmter af NTatuihist Seluk , vol v, j, p 8-t, 17‘Ct 

Planarui im ft ruin fa Johnston, Zonl Jour, vol iv, p r >C, IK20 

Neintif^(Hnthsm) ortonUata Johnston, Maj? Zool ami Rot, vol j j> 537, pi IS, Ht< 
2, 1KU, (Hinted, Krover’s Naturhist TidHR , i\, p 575) m note, IK17 

W»m i is* snnrfninea (KrHied, Kutw Platt w, p 5)2, 184 i 

RmUisia otttuuluia Johnston, tJntalo^ie lint Mus , pp 21, 2H7 2 l H), pi \th, 2 
2*, 1865 

Linen# McIntosh Rrifcinh Annelid8, pi*it 1 NemerteanH, p ISM, pi \, 

% 2, 187 1 

PIATR XXWill, KIOURKH 10, 10/f. 

Body strongly convex or well rounded above, flat mb beneath, 
rather long, in extension often 8 to 10 inehes long and .25 inch 
broad, but it is capable of contracting to loss than one-fourth this 
length, and then becomes about .35 of an inch in diameter. Head 
elongated, usually not so wide as the body, often acute in front 
when extended, hut it changes much in form ami may become much 
shorter and obtuse in contraction; lateral cephalic slits, moderately 
long and deep, bordered by narrow pale lips, above and below 
Ocelli small, but very distinct, blackish, usually 4 to 8 in a row on 
each side, arranged at the upper margin of the white lateral hordeis 
of the head. Mouth rather large, usually round or oval, with corru¬ 
gated white lips, but capable of great extension when swallowing 
large prey. 

Color of body, above, dark red, bright red, or clear reddish brown, 
usually darker medially; beneath, pale salmon, flesh-color, or light 
yellowish red; snout and margins of head whitish ; the red color of 
the middle of the head slightly etnarginate or notched at its anterioi 
end. 

Eaatport, Me., at Hog Island, low-water, under stones, im»8, (No. 
2). Also taken at various other localities at Eastport and Grand 
Menaii, between tides, hi 1870 and 1872, common. 

tinder Z*. viridu, on a previous page, I have spoken of tin* close 
relationship of the red variety of that species to L. sanguineus, and 
have given reasons for doubting the status of this as a distinct 
species—at least as they occur on our northern coasts. It may be 
possible that we do not have the real European i. sanguineus, but 
we have an abundance of specimens that agree in all respects, so far 
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as I can sec, with the descriptions and figures given by McIntosh 
and others. 

The character upon which McIntosh puts the most stress is the 
greater narrowness of the head, said to be chiefly due to the nar¬ 
rower lips of the cephalic slits in the present species, as compared 
with X. niridi* ( Ge*!teren*i$). Bui as the length and breadth of the 
head and of the margins of the slits are constantly changing during 
the motions of the li\ing worms, it is not easy to make sure of such 
differences. The lighter and brighter red color of the body, and the 
greater distinctness of the ocelli in L. mnguhwvH are also supposed 
to be characteristic. 

It is found chiefly undei stones from half-tide to low water mark, 
and at moderate depths (1 to 2 r > fathoms) on stony ami muddy bot¬ 
toms. Man) specimens are often found living gregariously, curled 
up together, under one stone. 

LineUR sooialiR (i>»dy) Vemti 

Nrmntits <tortalis l/>tdv» Marino Invert Fauna of Point Judith, ft K, and Now 
J< rwy p It [ 143], lH r >5, Vr>riill, Invert, Vmtusrd Sd *!«• p TU (V28] 

hruitH /wwmtm* Van Benedon (?), Terrill, Notice of Recent AilUIt to Mar. Invert 
Part T in Fror Notional Mus, h p isr», 1879 

PIATR VKXVrt, FIOI7KKS 8, Rtf ; W.ATR XXXVXiJ, FH.UUKH 7, 7 ft 

Body very long and slender, subterete, attenuated posteriori), iu 
full extension almost linear, up to 8 to 10 inches long, with the di¬ 
ameter about .04 inch. Head very long, flattened, obtuse ; lateral 
cephalic slits very much elongated. Mouth placed far back from the 
front of the head. Ocelli very small, often obscured by the dark 
color of the head, in large specimens four to six or more in a row on 
each side of the head, the front pair larger than the others and 
usually separated by a slightly greater interval; very young ones 
have only a single pair. Color, above, usually dark olive-green, 
greenish brown, greenish black, or smoky brown, and more rarely 
reddish brown, the anterior parts often darkest; indistinct, rather 
distantf pale transverse lines are often present, and occasionally 
there is a darker median dorsal stripe; front margin of the bead 
paler and slightly translucent; lower surface of the body usually 
similar in color to the back but of a paler shade, most frequently 
dull green or greenish ash, 

Length of large specimens, in extension, WO**, diameter I"" to 

ft; mm 

M 4 

This is a strictly littoral species. It is common from New Jersey 
to the Bay of Fundy. It occurs abundantly and usually grecrarlouN* 
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ly under stones, among living mussels, between the roots of grasses 
and alga% etc., from near low-water mark nearly up to high-water 
mark of medium tides. 1 have collected it at Great Egg llarbor, 
N. J.; New Haven, Conn.; Noank, Conn.; Newport, R. I.; Wood’s 
Roll, Mass.; in the harbors of Provincetown, Barnstable, Salem, ami 
Gloucester, Mass.; Portland and Eastport, Me., etc. 

'Phis species is very gregarious, a large number usually li\ ing 
coiled up together in a tangled mass, from which, however, the in 
dividual worms can easily disengage themselves when disturbed. 
It occurs nearly up to high-water mark where other neiuerteans are 
not found. 

Superficially this species resembles, in color ami general appear 
ance, the young of L . viridi # (dark green variety), but it is relative 
ly much longer and more slender, and has a much longer and nar 
rower head, with decidedly longer lateral slits, and the mouth is 
placed much farther back. 

Linens arenicola Verrsu. 

arcnuoUi Vomll, luvertobnito Animal* of \ f iue>uid Sound, ok 
p. 330, pi xix, tig. 3ft, 1873. 

PI.ATK XX XVIII, KIOIJ HKh 5, btf 

Body subteretc, long, slender, slightly depressed, of nearly uni¬ 
form width ; tin? head is very versatile, usually sub-conical or lanceo¬ 
late, flattened, occasionally becoming partially distinct from the 
body by a slight constriction at the neck. Ocelli four, those in the 
anterior pair nearer together. The lateral f ohmic arc long, and deip 
slits on the sides of the head. Mouth small, often sub-triangular, 
situated just back of the posterior ends of the lateral fossa?. Body 
deep flesh-color or pale purplish. 

Length about I00 mm , in extension. 

Savin Rock, near Now Haven, Conn., in sand at low-water mark. 

This species has not been taken except in the original locality. It 
appear# to be very rare in our waters. Possibly it is a southern 
species that does not ordinarily live so far north. 

Linens pallidus v«rrut 

JUmam pnttuius Verrilt, Notice of Remit Add it to Mur Iim.it , Put 1, In rrm* 
National Mm, ii, p. 18$, 1879 

PLATE XKXV1I, FRUTKKS 9, 9a. 

Body lbng and very slender in extension, subteretc, attenuated 
posteriorly. Head elongated, usually obtuse and wider than the 
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body, but very changeable. Ocelli absent. Lateral (cephalic) fossae 
long and deep. Mouth situated far back from the anterior end. Color 
usually whitish or pale ocher-yellow, usually becoming reddish to¬ 
ward the head, and with a rather indistinct pale dorsal line ; an¬ 
teriorly there are usually two pale dorsal spots in front of which the 
head is yellowish. 

Length, in extension, 100 mm ; breadth 0*5 to 0*75 mm . 

Off Cape Ann, Mass., 45 fathoms, mud, 1878. 

Linens dubius VerriH 

Liams dub%us Verrill, Notice of Uooeut Add it to Mai Invert., Part 1, m Prov 
National Mm*., ii, )>, 1H0, l«7i) 

I'l.ATK XXXVIi, FmtlHKH 4, 4<«. 

Body very slender in extension, and attenuated posteriorly. Head 
elongated, narrow, usually pointed ; lateral slits of moderate length ; 
ocelli white, inconspicuous, forming a lateral row of about twelve, 
extending back on each side of the head beydnd the posterior ends 
of the lateral fossa*, usually the four anterior ones on each side are 
separated by a little space from those that follow, but all are uearly 
in a simple row. Color, above, light green to dark olive-gr&on. 
Length of the largest specimens observed, 50 to 75 ,M,U . 

Gloucester, Mass., under stones, between tides, 1878. 

Lineus bicolor V'errill, «p. nov 

FLATK XXXVII, FIGURES 8, 8 < 1 , 8 6 . 

Body rather small, in extension elongated, thickest and somewhat 
depressed in the middle, tapering to both ends, and decidedly at¬ 
tenuated posteriorly ; sides rounded. Head elongated, flattened, 
rather wider than the neck, in usual extension. Lateral olfactory 
slits long and deep, with thin margins. Month usually elliptical, 
situated behind the ends of the olfactory slits. The ocelli are ar. 
ranged in a simple row of al>out 4 to 7 on each side of the bead, the 
front pair largest. Color, above, along each side of back a broad 
stripe of olive-green, yellowish green, or brownish green, separated 
by a median dorsal, well defined, broad stripe of pale yellow or 
yellowish white, usually becoming clear white on the head, where it 
expands and blend# with a white frontal area in advance of the eyes; 
the margins of head are also white. Lower surface pale greenish or 
yellowish white. 

Length in extension, 35 to 45 ra< ”; diameter, 1 to 1.6 mw f Described 
from life. 



A. E Yerrill—Marine Nemerteam of New England, etc. 427 


Long Island Sound to Vineyard Sound, in 2 to 24 fathoms ; Bart¬ 
lett’s Reef, 22 fathoms, 1874. Usually taken on shelly or stony 
bottoms among algw, ascidians, and hydroids ; common, especially in 
Vineyard Sound. The specimen figured was taken at Wood’s Holl, 
July 14, 1875. 


DOUBTFUL KPKt'iUft. 

LineuB truncatus (Hui>r) Vornii 

(*e?*hrattHu\ ttuncatwi flubreoht, Voyage of the Challenger, vol. xix, ]»p 37 , 50 , pi. 

1 , figs. 11 , 12 , 18 H 7 

This species was described from imperfect alcoholic specimens, so 
that its external form and color in life arc entirely unknown. 

In the contracted specimens the head is short, flattened, truncated 
in front ; the cephalic slits arc short and run forward close to, but 
do not join, the proboscis-pore ; the mouth is small, rounded, and 
only a short distance back from the front. 

Ofl’Nova Scotia in 75 and 85 fathoms ; also off Bermuda, (Chal¬ 
lenger Exp.) 

The small mouth, rounded body, and general appearances of the 
specimens, as figured, indicate that it belongs to Linens or Micmira, 
and not to CV rebrat ulus, as here defined. There is nothing in the de¬ 
scription to distinguish it from Linens viridis , which often contracts 
into the same form, 

Micrura Iflinmbttx, 1 H 30 . 

Mutuia McIntosh, Nomorteang, p. IBS. 

(Wdn afttltts (\ms *) f lubrocht 

Body, head, and proboscis nearly as in Linens ; body elongated, 
terete or somewhat flattened ; the posterior regious usually not 
much flattened, nor very different in form from the region of the 
proboscis. Cepbaiopori or olfactory slits well defined. Ocelli some¬ 
times present, but often wanting. Posterior end of the body pro- 
\ ided with a median sleuder cirrus, above the anus. 

This genus, as here defined, differs from Linens in little else than 
the presence of a well marked contractile anal cirrus, which may 
often be distinguished even in alcoholic specimens. From Cerebra - 
tiduS) which also has the anal cirrus, it differs in the form and mug- 
culaf structure of the body posteriorly, which is not very flat and 
thin, nor adapted for swimming, as in the latter. 

T*um Conn. Aom, Vol. VIII, 6$ 


Junk, 1892, 



428 A. E. Ven'ill—Marine Nemerteam of New England ,, etc . 


Some of the flat species included in this genus by McIntosh, I 
should, therefore, transfer to (Jerebmtulus, especially his MAfusca 
(non Fabr. sp.) 

Mubrecht has united Micrura and Verebratulm without regard to 
tho form of the body and the muscular structure of the body-walls, 
which seem to me important characters, involving wide differences 
in habits. 

The species of Micrura are fossorial in their habits and do not 
swim at the surface, so far as I have observed, and, indeed, the form 
and structure of the’body are not adapted for swimming. 

Some of the species of Micrura, if not all, have a Pilidium-stage 
in development. The embryology of many of tin* species has, how¬ 
ever, not been traced. Nor have any of the several species of Pili- 
dium-larv» found on our coast been reared till the adult characters 
could be determined. On Plate xxxix, I have figured two distinct 
kinds of these larva) that are common at Wood’s Iloll, Mass., in sum¬ 
mer. One or both probably belong to some of our species of Micrura , 
but as the larval form of Cerebratulm is unknown, one of them may 
belong to that common genus. The young nemertean seen in the 
interior of one species (fig. 5, w), has already two distinct ocelli, 
which would indicate that it belongs to a species like M. affinis , 
which has ocelli when adult. 

Micrura affinis Veirsn 

} f o«tttdon afflm# Giraid m Stimp , Marino Tnvort, of Grand Mamin, p 28, 1863 

Nemrrtw ufimu Vernll, Amor Joum Sei, vol vii, pp. 412, 1874, Proc Am. 
AH 800 , for 1878, pp. 361, 363 

Murwu ajftms VerriU, Proc 0, 8. Nut Mus, vol ii, p. 186, 1872, Check List, 
Invert, p. 12, 1872 

PLATK XXXVI, piuiuua 1 *, PL AM XXXVII, jrMiUAJCfl 0, tia. 

Body elongated in extension, somewhat depressed, but with round¬ 
ed sides, of nearly uniform breadth through most of the length, but 
somewhat tapered posteriorly, and terminated by a slender, pointed, 
pale anal papilla or cirrus, about one-half as long as the diameter of 
the body. Head scarcely wider than th6 neck, elongated, flattened, 
usually obtusely rounded anteriorly, but changeable. Lateral olfac¬ 
tory slits long and deep, with thin white margins in front, uniting 
with the proboscis-pore. Mouth of moderate size situated opposite 
the ends of the slits. Ocelli rather large, black, conspicuous, vari¬ 
able in number, forming a single row, usually of four to six on each 
side at the edges of the white marginal areas ; the front ocelli are 
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usually distinctly larger than the others. Color, above, usually 
clear Bright red, varying to dark red and reddish brown, rarely to 
greenish brown ; often crossed by indistinct, transverse, pale lines, 
as in Linens viridis ; front and margins of head white; undersur¬ 
face light flesh-color or pinkish, often showing by tranBluoency the 
intestinal ojeoa or pouches along the sides in the form of transverse 
gray blotches. 

Length up to 125 to J50 mm ; diameter, 2 to 4 mni . Described from 
life. 

Very common from off Cape Cod and Massachusetts Bay to Nova 
Scotia, in 8 to 150 fathoms or more, on shelly and stony bottoms. It 
is particularly common in the Bay of Fundy, the harbor of East-port, 
Me., and the other cold waters of that region, where it is also often 
found at low-water mark under stones. It has also been frequently 
dredged in 12 to 50 fathoms south of Cape Cod, and off Nantucket 
and Martha’s Vineyard, in the cold area. 

This species, in some of its red and brown varieties, closely resem¬ 
bles the red ami brown varieties of Linens eirulis > from which it 
cannot be distinguished when living without a careful examination. 
The presence of the caudal cirrus is easily diagnostic, when the 
speeimeu is perfect, but when mutilated, as often happens, the dif¬ 
ficulty is much increased. The ocelli in this species are usually 
larger and more distinct than in Linens nitidis. 

Miorura dorsalis Verriii, «p. nov. 

PLATE XXXVtu, FIOUKES 4, 4o. 

Body depressed, rather large and thick, length up to 0 inches in ordi 
nary extension ; in contraction it becomes short and thick, and may 
even contract itself into a ball ; the margins are well rounded and the 
body tapers toward both ends. The anterior region of the body for 
about a sixth to a tenth of the whole length, often becomes in par¬ 
tial contraction rounded and narrower than the rest of the body. 
Head obtusely pointed or bluntly rounded in front, not distinct 
fnom the body and of the same breadth. Cephalopori moderately 
long, somewhat oblique longitudinal slits on the sides of tin* head, 
extending nearly to the proboscis-pore. Ocelli, none. Mouth small, 
rounded, nearly opposite the hind end of the cephalopori. 

Color pale ocher-yellow with an orange tinge anteriorly, with a 
darker medial stripe alxwe and below, and having pale mottliugs in¬ 
distinctly ahoyring through on each side due to the internal organs. 

Length 160 n,ra ; diameter 5 mm , Described from life. 
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The type-specimen, described Above, as now preserved in alcohol, 
has a stout body, thickest anteriorly, tapering to the hinfl end, 
which terminates in a small, whitish caudal papilla. Thosides are 
everywhere rounded. Head Rhort, thick, subconical, blunt, not dis¬ 
tinct from the body ; proboRois-pore terminal, in the form of a short 
vertical slit; lateral cephalic slits moderately long, joining the pro¬ 
boscis-pore in front, so as to divide the tip of the snout into four 
parts. Mouth small, rounded, opposite the posterior ©uds of the 
cephalic slits. 

Length in alcohol, 64 mm ; diameter 3 W,W ; length of cephalic slits 

*|fnm 

Eastport, Me., at Clark’R Ledge, extreme low-water mark, under 
stones, 1870. 

Micrura rubra Vomii, &p nov 

rr.AXK xxxvni, FrouRKS 3, 3a, 9, 9a. 

Body moderately large, subterete and elongated in extension, up 
to 3 inches long, rather more slender posteriorly. Head obtuse or 
rounded in front ; proboscis pore a vertical terminal slit; cephalic 
slits or ceplmlopori long and deep, in front joining the probosciw- 
pore so as to divide the tip of the snout into four small lobes ; the 
slits extend hack as far as, or beyond, the mouth, which is ordinarily 
a small elliptical opening. No ocelli. 

Color, above, light orange red to bright red, indistinctly mottled 
along the sides with brownish red, due to internal organs. 

Length 02 to 75 mm in extension ; diameter 2*5 mm . Described from 
life. (No. 722). 

In alcohol the specimens above described are much contracted, 
thick and short, stoutest anteriorly, tapered, but scarcely flattened 
posteriorly. Ovaries filled with eggs commence some distance 
back of the head. Cephalic slits moderately long and deep, joining 
the proboscis-pore in front. Prosboscis, as ejected, coiled in a 
spiral, moderately long and rather thick, tapering to both ends. 

Off Casco Bay, July 16 , 1873, * 

A curious specimen (Plate xxxvm, flg. 3, 3a), probably of this 
species, was taken in the Bay of Fundy. It had, apparently, been 
broken ftnd was in the act of reproducing the hinder part of the 
body. 

Body round, cylindrical in extension, very changeable in shape ; 
posterior end abruptly narrowed into a small, round caudal portion 
terminating in a small papilla. Head obtusely rounded or obliduelv 
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conical with an oblique lateral cephalic, slit on each side ; mouth 
small, opposite the posterior ends of the slits. No ocelli. * 

Color nearly uniform deep flesh-color. The salmon-colored ovaries 
show through slightly, especially posteriorly, as transverse spots. 

Length about 25 ,mn ; diameter 2*5 m,n . 

Bay of Kundy, off Head Harbor, Oampo Bello Island, 40 fathoms, 
mud, Aug. 27, 1870. (Catal. No. 117). 

Miorura albida Verrill. 

Miimru aUntiaV orrill, Notice of Recent A.ddit. to Mar. Invert., Part I. in Proc*. 
National Mus., ii. p. 186, 1871). 

Body slender, thickest and nearly round anteriorly, gradually 
tapered and somewhat flattened posteriorly, with a small, slender 
caudal papilla. Head flattened, narrow, obtuse, narrower than the 
body. No ocelli. Lateral fossa?, rather short, extending beyond the 
mouth, not conspicuous. Color whitish, or pale yellowish* often he 
coming light red toward the head; posteriorly often with grayish or 
clay-colored internal mottlings along the sides, due to the repro¬ 
ductive organs. Very sluggish in its motions. 

Two specimens from 140 fathoms, off Cape Arm, apparently of 
the same species, were milk white above, with fine speeks of opaque 
white, the ganglions showing as red spots ; they had a narrow but 
distinct ring of blue around the body, behind the head. 

Length, f>0 to I25 ,nm ; diameter 2-5 to ft mw . 

Common in the Half of Maine and Massachusetts Bay, on muddy 
bottoms, in from 00 to 140 fathoms. 

It is sluggish in its movements and constructs translucent tubes of 
tough mucus. 

Miorura inomata Vwiii. 

Murnra inonmkt Verrill, Notice of Recent Ackht. to Mar. Invert , Part 1, in 
Proe. National Mum., ii, p. 186, 1879. 

rr.ATK xxxvu, ficiuuk 7. 

Body sublerete, moderately elongated, thickest anteriorly or in 
the middle, gradually tapered to the somewhat flattened tail : cau¬ 
dal filament white, very slender and acute, sometimes as long as the 
diameter of the body, but usually less. Head obtuse, often as wide 
as the body or wider, somewhat flattened. Lateral fossa* long, deep, 
curved, extending to opposite the mouth, the latter not being very 
far back. No ocelli. Color above, bright eherry-red, varying to 
dark red, the middle of the head brightest; tail pale. 
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Length of largest specimens observed, about 75 ,nm ; breadth, 1*6 to 
2 nu “ m extension Described from Hie. 

Massachusetts Bay and Gulf oi Maine, 45 to 110 fathoms, mud. 

Resembles the young of (Jerdratulns luridus l r ,, which occurs 
With it. 

Cerebratulus ltemor, i804 

Meikdio liouclcari, Broves Amrn, p 17, 1828 (1 Ttatliko), Diownp:, By«t Helm 
vol i, p 266 1850 

tfffrpnitaiia Ooodsir, Ann Nat Hist, vol xvi, p 377, 1835 

Gnpinatulus (pars) and \ftrkcha Stimp&on Prodromus, p 100, 1857 

GnthattOns MfTntoah, Britiah AunolidR, Part T, NoniwfceanB, p 104 1871 

Grrebratulu* (pars) Hubrecht, Voy Challenger, vol xix, p 37, 1887 Cariin, Pauim 
Mcdifc, p 160 

Body large, elongated, much flattened along the middle and pos¬ 
terior portions and adapted for swimming by having the margins 
produced and thin, mainly owing to the unusual development of 
the longitudinal muscular layers, which are greatly thickened, cs 
pecially the outer layer, whieh, as seen in tianRverse sections, forms 
a more or less triangular band, much thicker than elsewhere, (Plate 
xxxt*, fig. 19, /). Transverse muscular bundles running from the 
upper to the lower sidos of the inner surface of the body-wall (fig 
19, t ') are also unusually well developed so as to aid in giving an un¬ 
did atory motion to the margin while swimming. 

Anterior or oesophageal region large, with rounded margins (fig. 
20). Cieoal appendages of intestine numerous and crowded, elon¬ 
gated, more or less forked and lobed at the outer ends, the divisions 
occurring partly horizontally, and showing well in sagittal sections. 

Head versatile in form, usually without ocelli. Cephalic lateral 
slits or olfactory organs are large and deep. Mouth unusually 
large, oblong or oval, rather far back. Proboscis very long and 
slender; in section showing decussated muscular layers medially, 
above aud below. 

Anal papilla or cirrus often long and slender, delicate, con¬ 
tractile, often wanting owing to injury. It contains a continuation 
of the muscular layers of the body-wall. 

Hubreeht hag united Miorura to this genus, and in his report on 
the Nomerteans of the Challenger Exp. be proposes also to unite 
Linens with it. 

Such a wholesale massing together of these groups seems to me 
unnecessary ami undesirable, and is, apparently, only thought of be¬ 
cause of the difficulty of distinguishing the generic position of alco* 
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holic specimens—a difficulty that hold** with ^uite an much force in 
mauy other groups of animals, which Jose many of their characters 
hy preservation in any known medium. 

However, it seems to me that some of the large species referred to 
Mlornra by authors really belong to VerebratuhiH, especially those 
like M. fmva McIntosh (non Fabr. up.) 

The differences noted by McIntosh in the muscular layers oi the 
proboscis appears to me of less importance than the special muscular 
structure of the body-wall which enables the species of Cerebral (tin# 
to swim actively at the surface, while the more slender and rounded 
species belonging to Micrura (rostr.) and Lincun, so far as 1 have 
observed, are unable to swim, ami do not voluntarily lca\e the 
bottom. 

The broad, flattened form of the body with thin margins is the 
external expression of the internal musculature, adapting it to the un- 
dulatory swimming motion. 

Cerebratulus lacteus (beidy) VemU. 

\Mwim 0ayiUs Girard, Nord Ainer. Monntsb , IH5 i (non, Goodinr f up ) 

MwkHui hnliv Leidy, Proceedings Academy Natural Shwujos of Plnlwk’lphi.t, vol 
V, p. ‘JIM, 1851, (young); Verrill, Invertebrate Annuals of Vineyard Sound, p 
330 [0301, 1873, (young), non (\ laden* Hubroulit, Mont sp .—Jaihun Imltu s 
McIntosh, 

f(kelia Lizr.ut Girard, Proc. Acad. Nat Sci Philud., vol. vi, p 300, ISfG. 

}Mc*ha inyens beidy, Marine Invertebrate Fauna of Rhode Island and New Jersey, 
p. 11 (M3), 18S0; Verrill, Invertebrate Animals of Vineyard Hound, p. 33d [G3()|, 
Plate viv, figures DC, i)Ga. 

PI.ATK XXXV, VlOUUKS I, la; PI.ATK XXXVI, FIGliKK 2; PLAT t 

XXXVII, KIGUHKH i, la, lb] PLATK XXXIX, FIGUHK8 10, ‘20, 21. 

Body flat, large and very long when full grown, sometimes becom¬ 
ing fifteen to twenty feet long and upwards of an inch in breadth, 
very contractile and changeable in length, breadth, and form. 
While swimming the body is turned up edgewise and thrown into 
many undulatious and the motion resembles that of an eel, but is 
less rapid. The anterior part of the body for some distancc'back of 
the head is, in usual extension, narrower and thicker than the rest, 
with the margins rounded ; the body then expaudsgrather rapidly 
in breadth and at the samo time becomes more flattened while the 
margins become thin*and pale, and throughout the rest of its length 
the body continues thin and flat, gradually decreasing in breadth 
and thickness toward the posterior end, which is usually obtuse, or 
slightly eumrginate, but occasionally, or when perfect, terminates in 
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a slender anal papilla. The posterior end is, however, seldom seen 
entire, owing to its extreme fragility and its tendency to disrupt it¬ 
self when irritated. When disturbed the middle region of the body 
often contracts, while the anterior becomes thick and swollen. 

The increase in breadth of the body and enlargement of the mar¬ 
ginal regions marks the commencement of the crowded lateral lobes 
of the stomach and the genital organs, which can usually be seen 
through the translucent integuments ; the etccal lobes of the intes- 
tiue usually appear as closely arranged, transverse, oblong spots, 
forming a regular row along each side, from their commencement 
nearly to the posterioi end of the body, and usually ba\ing a slight - 
ly darker or more brownish tint than the central and marginal 
regions. The causal appendages, when seen from above or below, 
usually appear as simple, narrow, but often forked, and closely ar¬ 
ranged lobes, but when examined in sagittal sections they are most 
ly lobed and forked horizontally. The genital organs are closely 
crowded between the causal pouches of the stomach, distally. 

The head is exceedingly changeable in shape, according to its 
state of contraction or expansion, but is usually narrower and thinner 
than the adjacent part of the body. In full extension it is usually 
broad spear-shaped or rhoruboidal, and more or Ichs pointed at the 
apex, while marked lateral constrictions separate it posteriorly from 
tbg body, but in another moment it may contract to a broad rounded 
form, or it may even become deeply cmarginate in front, with 
rounded lateral lobes, or it may change to a very narrow and elon¬ 
gated form with a sharp point. Ocelli arc wanting. „ 

The lateral cephalic slits aro large and deep, extending the entire 
length of the head, and running forward close to and adittle above 
the proboscis-pore, those of opposite sides not uniting together ex¬ 
cept by a very shallow furrow ; they do not join the proboscis-pore, 
so that the snout is not fourdobod at tip, as in some allied species. 
Their margins are thin and mobile, often undulated or curled back 
so as to open the slits widely and expose the deep posterior pits, 
which, in life, are dull red within. Proboscis-pore large, terminal or 
Kubtermina). 

Month veryJarge, but variable in form as the head varies in 
shape, most frequently appearing as a long, narrow oval or oblong 
slit, its anterior end opposite the posterior ends Of the lateral slits. 

Proboscis exceedingly long, slender, round,. whitish, and nearly 
smooth. When the worm is placed in alcohol or other irritating 
fluid the proboscis is usually ejected entirely without eversion (PI, 
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xxxv, fig, la); in largo specimens it is four feet 01 more long, ami 3 
or 4 m,, ‘ in diameter at the large end. 

Color of small and mode rate-si ml specimens is translucent milk- 
white, cream-color, pale flesh-color, and occasionally pale salmon o> 
pale pink, with tin* margins paler and more translucent ; larger indi¬ 
viduals are generally deeper flesh-color, cream-color, light salmon or 
ocher yellow, and occasionally dull gray ; the ciecal appendages of the 
intestine and the unproductive organs appear as a more opaque 
yellowish or pale brownish hand along each side, near the pale 
margins ; the lateral nerve-ti links art* reddish. 

Length of ordinary adult specimens, in extension, 500 to 1200 f,,m ; 
breadth in middle 15 to ‘22 f,,n '; some specimens are more than double 
these sizes. 

Common, burrowing both in sand and mud at and above low- 
water mark, and in shallow water down to several tathoms in depth, 
from Florida to Massachusetts Hay, and locally found on the coast 
of Maine. 

It is particularly abundant near low-water markon the sheltered 
sandy slum's of the New Jersey estuaries ; Long Island Sound ; Buz¬ 
zard’s Bay; Vineyard Sound ; Cape Cod ; and at Atinisquam, Mass., 
north of (’ape Ann I have taken a number ol well grown examples 
at (juahog Bay, on the coast ot Maine, where it is associated with a 
colony of other southern species, I have not found it in the Bay ol 
Fundy, where it is replaced by a closely allied arctic species ( C. 
futicuH). Its southern range is not well determined, but 1 have seen 
specimen^ from Fort Macon, North Carolina, and others from St. 
Augustine, Fla., and Fharleston, S. (\, (VV. R. Foe), 

The largest specimen hitherto obtained I personally dug from the 
sand at low-water mark at Oreat Kgg Ilarhor, N. J., April, lb7‘2. 
This one, when extended, was 22 feet long and nearly an inch in 
breadth, in the middle. It could contract, however, to less than tf 
feet ;, i length, becoming, at the same time, much broader, thicker, 
and firmer, This gigantic specimen is, apparently, the most bulky 
nemertean that has over been described, though species of Linens 
far exceed it in length. 

When preserved in alcohol it contracts very firmly and shows very 
plainly the contrast between the form of the ant eft or and middle 
regions of the body, the latter being decidedly fiat with thinner mar¬ 
gins, The head takes various shapes. 

In alcoholic specimens the mouth is usually large and open. 
Sometimes numerous small whitish papilla?, probably containing the 
Tbanb Gown. Acad. Vol. VIII. 57 Jinio, 1892 
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genital pores, can be seen a short distance from the margin, both 
above and below ; sometimes there are several in each transverse 
row ; at other tunes only two or three arc visible. 

In transverse sections the great thickening of the interior longitu¬ 
dinal muscular layer in the marginal areas is strongly marked. (PI. 
xxxix, figure 10.) 

The earliest name of this species that can be retained is apparently 
(\ lacteus (Leidy), which was given to the white specimens that 
T now regard as the young of this species. I have adopted this 
name for the species, notwithstanding that Lins ns lactam (Mont.) 
McIntosh is now referred to Cerebratulus by Hubreoht. That the 
latter belongs to Cerebratulus, as here defined, l do nol think pos¬ 
sible. 

A large spocies ( C. Pocahontas) from Charelston, S 0, \ery 
briefly described bj Giraid under the name of Meckelia Pocahontas * 
appears to he vcu*y similar to our species in size (3 feet long), form, and 
color, but he states that the snout is split vertically f by the proboscis- 
pore], indicating that the cephalic slits join the proboscis-pore in front, 
so that the snout, as he states, is four-lobed at tin* tip, which is not the 
ease in our species. C. Lizziw, from the same place, described m 
few words, at the same time (op. eit. p 367), agrees with our species 
in respect to the color, snout, and slits, and may be identical with it. 

(h striolenta (Leoih s st violent a Girard, loc. eit.) also from Charles¬ 
ton, appears to lx* a typical Cerebratulus , but it is a very distinctly 
marked species, having a pink body, longitudinally stiiped, and with 
dark longitudinal blotches on the head; margins pale; Umgth six 
inches ; no ocelli 

Oerebratulue Leidyi VerrW 

Mukeha ro’tfa liOtdy, Proa Acad Nat Bn Pbilad, vol v, p 244, 1851, Vemll, 
Invert of Vineyard Bound, etc., pp 836, [630] 1873. 

t fir me/ hi mb) a Girard, Proo. Acad Nat 8n. Philad , vol vl, p 3G6, 1854 

Cerehtahdus mens Vorrill, Chock List Invert, p 12, 1879,(non f /ottms(T) Oh) 
Htibrechi) 

PLAffC XXXVIII, FIGURES 2, 20. 

Body elongated, rather slender in extension, rounded in the <eso* 
pbageal region,'decidedly flattened and wider farther back, but not 
so much mo as in V. Iactms and allied species, nor do the margins be¬ 
come so broad and thin. Caudal papilla of moderate length, slender, 
white, often absent, owing to injury. 

*Proo Aeftd Nat Bcieocaa, Philad f vol vi, p 866, 18$4 
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Head versatile, in extension decidedly long and narrow, often nar¬ 
rower than the body, regularly tapered to the acute tip. 

Mouth large, elongated, with slightly crenulated white- lips ; its 
anterior end in about opposite the posterior ends of the lateial slits. 

Lateral cephalic slits long and deep, with thin, translucent mar¬ 
gins, often curved hack so as to show the large interior cavity ; in 
front they run very dose to fho proboscis-pore, which, in contrac 
tion, appears as a sub-terminal vertical slit. Proboscis very long and 
slender, pale pink in color. No ocelli. Cephalic ganglions large, 
showing through the integument as dark rod spots. 

Color of body dull red, or rosek-olor, or pale purplish, somewhat 
lighter beneath; usually with a lighter colored median line, and a 
red spot in the head corresponding to the ganglions ; front of head 
and mouth area whitish; the closely arranged ejecal Jobes of the in¬ 
testine otten show through the integument, especially beneath, as 
a pale brown hand along each side. These euval appendages are nu¬ 
merous, and many of them are divided into two or three lobes dis- 
tally. 

Very common, burrowing in sand near low-water mark, from New 
deiscy to Cape Ann, Mass. It is abundant near New Haven, Conn.; 
Thimble Islands and Noank, Cotin.; Newport, K. I.; and Wood’s 
I (oil, Mass. 

This is a more strictly littoral species than the preceding It sel 
doin occurs much below low-watermark. The mucus that it secretes 
is more tcnicious than that of most species, so that captive specimens 
often cover themselves quickly with adherent sand. 

This species is generally found associated with (\ faot,< us, from 
which it can easily he distinguished by its decidedly red color, and 
its narrower and more slender body, without the very thin mat gins. 
It is also a more sluggish species and seldom swims freel\. It is 
prone to break itself in fragments when captured. 

It is unfortunate that the name rosewt, which applies so well to 
this species, cannot be retained on account of the much cailicr named 
Mediterranean species. I have, therefore, given it a new name in 
honor of Professor Leidy, who first described it. 

It is quite probable, however, that C. rubra ( — JZenieria rubra 
Girard, op. cit., p, 360, 1854) is identical with this species. Girard’s 
description is too brief and indefinite to determine this question. 
He describes O. rubra as uniform brick-red, paler beneath, and as 
lacking eyes; length 6 to 6 inches. Its form was nearly as in the 
present species. It was from Charleston, 8. on sand-fiats at Fort 
Johnson. 
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Cerebratulus fuscus (Fabr) \omii 

Vlancttw fus<a Fabr, Fauna Orottlanrtic.i, p i24, 1780 

fttnfolia ohvfMta Kathke, Beitrage zur Fmnu Norwageus, p 324 t 1843 {ftom Acta 
Akad C*jw 8 lx>op Catoi Nat Our, vol xv 184 1) 

Stt'junUtrwpnqtlis Goods) i, Ann Nat Hist, vol xv p 387, pi. '20, tign 1 and 2, 
1846 

MuLeha snpmtui ta Diesiug HysUmifl Holm , vot i p ’20<>, 1860 
(fotdtu* fun jilts Polyol I I'ow Oeal vol n p 66, pin <» 7, and 7 (la#) 186 1 
AUrldtu s(>fjrutainr L< Aiotiiv fui Nafcurgos n, p 187, i860 

SttjWHfott ta Jolmatou, (Jutaloguu Hnt Muh p 28, 1886 

Vttebtaluius atiqulutui) Mt in tush British Annelids, }«irt i Ni mortoau* p 106, 1873. 
t\h bratulw (2) 8p uudotor («)\ern!l tifcport cm Ir vert Anun of V unpaid Sound, 
p 110 |030], 1874 

(W t'ln afubut ft tigtUs (V) U nw ti, op < it, p 86, 1878 
f\) tbt attOus ytautlt* (Sara) Tonmii, op cit p 07, pi S, tigs 1? 22 
Cotbtatttfa* fttstevtm Lovluaon, Hidrug til kumhkub om Uionlauds Tuibellario- 
fuuna, p 40 1202J, 1870. 

I’l A1 K WXVIl, 1 K.UUKH 2 lO 2 C 

Body largo, stout, rounded for a considerable distance bark of the 
hrad, and thrnro broad and muesli flattened to the posterior end, the 
edge# thin and usually pale in eolor. Head veiy changeable in 
form, often broad lance-shaped, with acute snout, changing quickly 
to ovate, rounded, or even emaigmate forms. Ocelli wanting. 
Mouth large, oblong. Cephalic slits large and deep, model ately 
long ; they do not meet in front, nor run into the proboseis-pore, 
hut lie in a highest plane Anal cirrus slender, easily detached. 

Color, above, dull ash-gray, greenish gray, slate-color, clay-color, 
grayish olive, or dirty brown, paler below, and with paler margins, 
within which, on each side, a red line, showing through the integument* 
marks the position of the large lateral nerves. Sometimes the back is 
mottled with lighter, and darker gray or slate ; mouth surrounded by 
white, reddish at thg anterior angle. 

Length up to two feet or more. A specimen taken at Todd’s 
Head, Kasfcport, Mo., under stones at low-water, Aug. 19, la'ZO, 
measured 400 un, ‘ in length, when moderately extended ; breadth, iti 
middle, 12 to 14 tuu ‘, but it could contract to loss than 100 WWl in 
length. 

This is a northern and arctic species, t have taken it at Halifax, 
N. 8.; Grand Menan, N. B.; Eastport, Me., under stones and in 
sand and gravel near low water mark, and beyond in shallow water 
to 20 fathoms or more. Houth of Cape Ood it occurs in 15 to 45 
fathoms on bottoms of sand and mud in the cold areas e^ept by the 
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arctic current, as off Gay Head, in 19 fathoms, and off Block Island, 
In 20 fathoms. It is also found on the coasts of Greenland, northern 
Europe, and Scotland. 

This species usually lives in burrows under stones, in muddy or 
sandy places, at and below low-water mark, but when disturbed it 
swims readily and rapidly with vigorous eel-like undulations of the 
posterior flattened portion of its body, which is carried with the 
greater diameter vertical while swimming. In this habit it agrees 
with (J. laden# and several other large species, but it is, perhaps, 
more active ami more vigorous than ( r . lacteas, and somewhat less 
liable to disrupt its body when cultured. Like (J. laeteus it is oc¬ 
casionally taken at night in surface nets, showing that it is nocturnal 
in its habits and voluntarily leaves its burrows and swims free at 
the surface. 

After long preservation in alcohol the slate-color of the body and 
the white margins are often distinctly visible. In some alcoholic 
specimens the small and slender anal papilla is still preserved, but it is 
so fragile that it is generally lost during capture or in the violent 
contractions caused by the alcohol. 

Our species is probably identical with the Europium species 
named (\ angnltitus by McIntosh, who supposed Ins species to In* 
the Planar la angulata of Fabricius (Fauna Gmnlandna). The 
latter is, however, our Arnphiporus angulalus , as stated on a former 
page. 

Formerly* 1 supposed that the Greenland species named Planaria 
fusea by Fabricius might he the brown variety of Linen# niridu, 
but a more careful study of his description, in which the absence of 
ocelli, the presence of lateral cephalic slits, the rounded form of the 
anterior, and the distinctly flattened form of the posterior part of the 
body are mentioned, has convinced me that the species he had in 
baud was the common dark-colored, large, northern Cerebralufax, 
which has received many later names. His statement that it lives 
in sand on the shores confirms this view. Moreover, this same 67 m 
bratnlus has been recently recorded from the Greenland coast and 
referred to the Fabriciau species by Lev insen, as quoted above. lie, 
however, adopts the later emended form of the name, quite unneces¬ 
sarily it seems to me. Hence I have restored the original name, first 
given by Fabricius to this spooies. 


* Proc. CJ S. Nat Mus, vol. ii, p. 185, 1879 
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Cerebratulus luridus Vemii. 

MeckfJia luruta Verrill, Report on Invert of Vineyard Bound, etc, p. 33G [630], 
187 J. 

CeteHnatulus tvridu j> Verrill, Check Liat Invert, p 12, 1879 

PLATE XXXVI, KIGUJtK 3 ; PLATE XXXVII, FIGUUb 3. 

Body large, rather stout, very changeable in form, broad, Hat, 
thin posteriorly, where the lateral cieca and reproductive organs are 
developed ; these diminish anteriorly and do not extend forward 
into the narrower, rounder, and thicker portion which occupies 
nearly one-fourth the whole length. Head very changeable, often 
separated from the body by a constrict ion ; in expansion often 
spade-shaped, obtuse, or pointed. Lateral cephalic slits very long and 
deep ; in front they are connected together by a shallow furrow, 
above the proboseis-pore. Mouth large, usually in the form of a 
long slot, commencing about opposite the posterior end of the lateral 
slits. Proboscis long and slender. Caudal papilla small, slendei, 
acute. 

Color reddish brown to dark olive-brown, chocolate-color, or 
purplish brow'll, darkest anteriorly, and with pale margins ; the 
cfpoal lobes of the intestine show through the integument as dull 
brownish or ocher-yellow transverse bars ; usually there is a brown 
or reddish median dorsal line, and a pale ventral line. Some dark 
specimens are marked with several narrow lighter reddish or pur¬ 
plish longitudinal lines. Young specimens are usually reddish brown 
or liver-brown with paler snouts. 

Length 150 to 250 wim ; breadth 8 to Described from life, 

(No. 723). 

Off Gay Head, 19 fathoms, soft mud, 1871 ; off Buzzard’s Bay, 25 
fathoms ; and off Block Island, 29 fathoms, sandy mud, 1871 ; Casco 
Bay, 10 to 08 fathoms, 1878 ; Massachusetts Bay, in many localities, 
1877, 1878, 1879, in 10 to 100 fathoms; Bay of Fundy ; off Hali¬ 
fax, N. S., etc., common ; off Martha’s Vineyard, 192 fathoms, 1883. 
Numerous specimens of various sizes from 1 to h inches long were 
takeu in Cape Cod Bay, iu 15 to 21 fathoms, soft mud, Aug. 29, 1879. 
The larger ones were filled with eggs. 
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DOUBTFUL SPKOIKM. 

CerebratUlUR inedullatus Hiibreeht, Voyage of th© Challenger, vol xix, 
pp. :t9, 50, pi. xi, rig 10; pi. xii, figR. fi, 10, 18*78. 

I*LATH XXXIX, FIGURE 17. 

This species was described from a mere fragment, without head or 
tail. It is said, however, to differ from other species in the structure 
of the body-wall, which is thinner than usual. 

The inner glandular layer of the integument and the inner base¬ 
ment membrane are wanting, as distinct layers, so that the outer 
glandular layer and its basement layer are in contact with the outer- 
longitudinal muscular layer. The median dorsal nerve, or nervous 
thickening, is also unusually large and distinct, being from one 
third to one-fourth as thick as the core of the lateral nerve-trunks. 
Off Nova Scotia, in 85 fathoms. 

This species is probably not a Oerebrafuln s, as here defined, but 
more likely belongs to Linens or Mi crura, and perhaps to some 
of the species described above. 

Suborder II, GYMNOCEPHALA. 

ffobctphahi Piewing, 1850, non Mhll, 1H35 
(hjwnofi'phaUdff KefforRtein, Zeitach fur wifiR Zoo)., xii, IHG2 
Anopfn {pan) McIntosh, NemerteaiiH, p 20H. 

PalivoiwwM tint Ifubreeht; (Inrun. 

Pof(voncmarten Ifubreeht, Voy Challenger, xix, p 5, 18S7 
PaUbomuUna Lang, Toxt-llook of Comparative Anal., p. 17H, lHhl. 

Head without lateral slits, but sometimes having shallow trans¬ 
verse or oblique fossae connected with small, ciliated (olfactory) 
pouches or ducts leading to the posterior ganglions ; sometimes des¬ 
titute of both fossa) and ciliated duets. Mouth distinct, situaled 
back of the ganglions. , 

Proboscis long and slender, more simple in structure than in the 
Uhagadocephala. Usually only two (lateral) longitudinal blood 
vessels are present. 

Ocelli often numerous, variously arranged, sometimes wanting. 
Lateral nerve trunks sometimes situated between the basal layer 
of the cutis and the external circular muscular layer; sometimes 
outside of the longitudinal muscular layer; and sometimes in the 
midst of the muscular layer of the body-wall; usually connected 
with a continuous nervous plexus. 
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In the classification adopted by Hubrecht and several other 
writers this group and the Rhagadoeephala (or Schizonertirm) are 
both raised to the same rauk as the Enopla. To rue they appear to 
be of subordinate value, as here indicated. 

The species are all marine, and, so far as known, none of them 
undergo a marked metamorphosis. 

Family, OkphakothrictdjK McIntosh, Nemerteans, p. 208. 

Body slender. Head elongated. Superior ganglions and com¬ 
missure situated doeidcdlj in front of inferior ones. Cephalic fossa 1 
and pits wanting. Ocelli usually few or absent ; sometimes numer¬ 
ous. Two longitudinal blood vessels. 

Cephalothrix (Eratad, Kroyer’s Tutus, iv, p 571, 1844. 

Astemma (Frtsted Krojor’s Tidss, tv, p. 574, 1844 (t McIntosh) 

Body slender, terete or nearly so. Head terete, much elongated, 
tapering to a point in extension, Mouth small, situated far back. 

Cephalothrix linearis (Rnthke) CEistnd 

Pfanana tmearfa Jens Italhko, Sknvter af Nfaturhitt 8el«k, vol v, p 84, tab t, 
fig 11, mu 

Planana flhformia Johnston, Zool Jour, vol iv, p 60, 1829 (t McIntosh) 

Nemeite* (Borlasia) mfifrma Johnstou, Mag flool and Hot, vol i, p 618, pi wtn, 
tigs 4 and 5, 1H17 (t McIntosh) 

Cephalothnx linearis (Ersted, LCntw Plattw, p 82 (note under (' neea), 1844 (t 
McIntosh). 

Cephalothrix btocvlata (Ersted, Kroyer’a Nat. Tidss., vol iv, p 573, 1844 (t Me 
fniosh) 

Aaiemma fiJiformw Johnston, Catalogue Brit, Mur, p 19, I8S6 

Cephalothrix McIntosh, Ropt Brit Assoc,, 1807, Trans. Sect., p 92, 1807 

('ephalothrix Ivnewi* Mclntowh, British Annelids, Part I, Nemerteans, p 208, pi iv, 
figs 1 and 5, pi xvin, fig. 15; pi txt, figs. 2, 8, IS; pi xxw, figs, 12 to 10, 
1873 

0 

Plate axxvi, rmcRRS 4, 5; plate axxix, FioimES 10 to 13, 14, 15. 

Body small, nearly terete, changeable; in extension very slender, 
elongated, often linear or hair-like, frequently coiled in a close spiral 
form, usually rather thickest in the middle and tapered both ways, 
but often with the posterior end thieker and obtuse. Head very 
long and round, in full extension tapering to a slender sharp tip, in 
contraction often circularly wrinkled ; usually, in mature specimens, 
without distinct ocelli; sometimes dark specks of pigment, irregu¬ 
larly arranged, resemble imperfect ocelli Young examples usually 
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have a pair of distinct ocelli. No cephalic slits nor fossa*. Mouth 
small, situated far hack from the snout; and usually with slightly 
prominent lips. 

Color pale yellow, flesh-color, or cream-color, varying to pale 
salmon and greenish white, often with the anterior region deeper 
salmon or reddish, or with a median red line ; sometimes the poste¬ 
rior part of body is bright salmon ; the head and anterior portions 
of body often show a whitish or drab median line, due to the pro¬ 
boscis ; lower surface paler than the upper. Proboscis very long 
and slender ; when exerted, covered with slender acute papilla*. 

Length 60 to 75 ,m " ; diameter *5 to l rl,m . 

Long Island Sound to Nova Scotia, at many localities, between 
tides under stones and in sand. Noank, Conn. ; Newport, R. I. ; 
Wood’s Holl, Mass. ; Portland, Me. ; East port, Me. ; Halifax, N. S., 
etc. Also common on tin 1 northern coasts of Europe. 

This species often occurs gregariously, many individuals being 
intricately coiled up together in a mass, often mingled with numer¬ 
ous pale young ones, of various sizes, 


Family, Carinkijjd *; McIntosh. 

Body elongated, roundish, decreasing backward. Head broader 
than body, obtuse anteriorly. Mouth small, not far back. Cephalic 
shallow fossa* and olfactory sacs present. Ocelli often wanting. 


Carinina (Juhrwht, Voy nimiiouger, voi x»\, p x 

“ Closely allied to Carhtclla % from which it differs in the presence 
of a distinct posterior brain lobe, situated with the rest of the brain 
and nerve-stems in the integument, outside of the body musculature. 
A ciliated canal penetrates into this posterior brain lobe.” 

Carinina grata Hubroehfc. op. oit, pi l, fig* 1 3; plates n, m, iv, pi Vi, figs 
t~3; pi XI, figs. 1,2, 

This species is known only from two alcoholic specimens, which 
were very fully studied anatomically. 

Off the East Coast of the U. 8, States in 1240 and 1340 fathoms. 


Thaw. Conn. Acad, You VI11. 


58 


Dine., 1892. 
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Order III, BDELLOMOEPHA. 

Body short, stout, flattened, and leoeh-iike in appearance, with a 
large rounded sucker or acetabulum at the posterior end, as in the 
leeches. Head indistinct. No ocelli. Anterior end emarginate, 
with neither lateral slits nor grooves. Mouth at the bottom of the 
anterior emargination. 

Proboscis seldom protruded in captivity, small, slender, unarmed, 
but with a small special bulb and sac in the middle region ; probos¬ 
cis-pore close to the mouth, in the anterior notch. 

Intestine not lobulated, slender, convoluted, longer than the 
body ; anus at the base of the sucker. Reproductive organs volum¬ 
inous, filling the larger part of the body. A median dorsal and two 
lateral blood-vessels, with numerous branches. 

Muscular walls of the body consist of an external circular, and an 
internal longitudinal layer. Lateral nerve-trunks are not included 
in the muscular layers ; they are united by a posterior commissure. 

This singular group is united to the Enopla by some writers, 
mainly on account of the rudimentary bulb and sao#in the proboscis, 
which certainly indicate some relationship. The simple, convoluted 
intestine and other peculiar features appear to me of ordinal value. 

Family, M ai. a oo bdellium Semper, 

Characters not distinguishable from those of the sub-order. 

Malacobdella Biainvilie. 

Diet. Sci. Nat.., vol, xlvi, p. 270; Hlanchard, Ann. des sci. nut., ser. 3, vol. iv, p. 
364,1845; op. dt M viii, p. 142, 1847; op. oit., vol. xii, pp. 207—270, pi. 5, 1840, aimUmiy. 

PhyUint' Okon, 1815,* (non Abitg, 170U). 

This is the only genus of tho order known. Therefore the generic 
characters are not distinguishable from those of the order. 

Malacobdella obesa Terrill. 

Report on Invert, of Vineyard Sound, oto M pp. 458 (164) aud 625 [381], pi, 
XVJU, fig. 90, 1873. 

Wood-cut, No. 9. 

Body stout, broad, thick, convex above, flat below, broadest near 
the posterior end, narrowing somewhat anteriorly ; the front end is 
broadly rounded, with a median vertical slit, in which the mouth is 
situated. Acetabulum large, rounded, about as broad as the body. 
Intestine convoluted posteriorly, visible through the integument. 
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Between the intestine and lateral margins, especially posteriorly, the 
skin is covered with small stellate spots, looking like openings, 
around which are large numbers of small round reproductive vesi¬ 
cles. Color yellowish white. Length, 30 to 40"""; breadth, 12 to 
1 5 m "'. 

Whole coast of New England ; abundant in Massachusetts Bay- 

Parasitic in the branchial cavity of the long clam (Mga urenuria). 

This species is closely related to M. groma of Europe, and may 
prove to be identical with it. The latter occurs mostly in Jtfya 
trnvcata and Cyyrina hlandica. 



!• ulu'sti Uoi-tnl view, nut size 

Malacobdella mercenaria v on ill 

MnhwoMi’llii uruHSii [,oiilv. l'roc Acid Not S-iencos rhiliid., \ol. v, |> ‘JII9 (noil 
Plain villo) 

Mulurohtfrfhi minwnamt Vorrill, Kopoit on Invert of Vino).u<1 Sound ole, pp 

458 [HM) and 025 J331]. 187.1 

Plate \\\i\, piouhe 20. 

Body, in extension, elongated, oblong, with nearly parallel Hides, 
or tapering slightly anteriorly; anterior end broad, obtusely 
rounded, emarginatc in the center, but not deeply fissured. In con¬ 
traction the body is broader posteriorly. Dorsal surface a little 
convex ; lower side flat. Acetabulum round, rather small, about 
half the diameter of the body in the contracted state, but nearly as 
broad wbeu the body is fully extended. The intestine shows 
through the integument distinctly ; it is Rlender, and makes about 
seven turns or folds. Color pale yellow, with minute white specks 
beneath and on the upper surface anteriorly, giving it a hoary ap¬ 
pearance ; middle of the dorsal surface irregularly marked with 
flake-white ; laterally reticulated with fine white lines. 

Length in extension, 25 n,m ; breadth, 4 mm ; in partial contraction, 
18 l * m long ; 5 to 6 mm wide. 

New Haven, parasitic in the branchial cavity of the round clam 
{Vemt8 merce?iaria ), October, 1871. Philadelphia, in the same 
species of clam (Leidy) 
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Addenda to the Enopla. 

I take this opportunity to describe two very remarkable new forms 
of pelagic nemerteans, of which several specimens were taken by 
the IJ. S. Fish Commission Steamer Albatross, in the region of the 
Gulf Stream. Whether they occurred at the surface or near the 
bottom I am unable to say, but their form and structure is eminent!) 
adapted to a purely pelagie mode of life. In form they somewhat 
recall Sctgitta, though they are much larger and stouter. The in¬ 
ternal structure is, however, entirely nemertean, and not very differ¬ 
ent from that of the typical Enopla. In that group, however, they 
should form at least a distinct family (Neeton*mertidw). They also 
have some affinity with Pelagonemertes, but diffei from that genus 
widely in form, as well as in having a distinct head and caudal fin, 
lateral cirriform organs in one species, etc. The latter, moreover, 
has long, much subdivided intestinal diverticula, which is not the 
case with our new genera. The resemblance in the structure of the 
muscular walls of the body and the nervous system is quite maiked. 

Several forms occur among the few specimens of Nectonemertidn 
hitherto obtained. Some of them are entirely deHitute of the lat¬ 
eral arms or cirri of the neck, which in others arc large and long 
and give them a very striking appearance. But hr small specimens 
of Neetonemertes occur in which the lateral cirri are of small hi/.c, 
it is probable that they would be entirely absent in still smaller 
specimens of that genus. In the second genus {fig a lone m erf a) 
they are probably never developed. 

Although I have prepared many microscopic sections of two 
specimens of Nectonemertea of different ages, I have not yet had 
sufficient opportunity to work out several important parts of their 
anatomy,—especially the structure of the brain and certain special 
organs iu the head, supposed to be sensory. But since there is, at 
this time, no opportunity to illustrate the details of the anatomy, 
I propose to describe here only the more prominent features, reserv¬ 
ing details for another occasion. 

Famil), Nectonkmektid.e Verrill. 

Body with highly muscular striated walls, adapted for swimming 
actively, elongated, more or less flattened, and with a differentiated, 
muscular caudal fin ; the dorsal and ventral surfaces are similar. 

Proboscis with a distinct bulb and sac. Mouth far forward, close 
to the proboscis-pore. Intestine straight, with large lateral pouohes, 
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which are often bilobod ; anus at the posterior end of the caudal fin. 
Lateral nerves large, not included in the muscular walls of the 
body, united posteriorly. A median dorsal, and two lateral blood¬ 
vessels are well developed. 

Muscular walls of the body are composed mainly of a thin, outer, 
circular layer and a thicker inner, longitudinal musoular layer, in 
which the fibers are arranged in distinct bundles, except in the thin¬ 
ner marginal regions. A pair of long, muscular, cirriform appen¬ 
dages is developed from the sides of the nuchal region in one genus.^ 


Nectonemertes, pm m»v 

Body decidedly flattened and with thin borders along the sides ; 
caudal fin usually broadest at the end and sometimes bilobed. Head 
separated from the body by a more or less distinct neck-like portion. 
Lateral cirriform appendages project from the neck or posterior part 
of the head, in the adult. Mouth near the front of the head, just 
below the* terminal proboscis-pore. 

Proboscis lopg, slender, with a small bulb and sac ; its sheath ex¬ 
tends noarly to the posterior end of body. Lateral lobes of the 
intestine exist nearly to the end of the intestine, even into the cau¬ 
dal tin. 

Special sense organs,* imbedded in the integument of the lower 
side of the head, form a cluster on each side, their ends projecting 
as small papilla*. Eyes of the ordinary type are, apparently, want¬ 
ing. Probably the species are transparent in life and swim actively, 
like Sagittu, 

Nectonemertes mirabilis v»»rnii, sp m»v 

PlATh xvxvnt, no If hi i 

Description of the adult: 8ize large, up to 2 inches or more in 
length. Body rather elongated, decidedlj flattened and with 
abruptly thinner marginal regions, smooth, with the walls somewhat 
translucent, longitudinally and transversely striated, elastic ; in the 
middle region of the body the sides are nearly parallel; posteriorly 
it narrows rather rapidly to the base of the tail, and at this place, in 
some examples, the thin margin of the body forms a sort of fin or 
thin rounded lobe on each side. 

* The precise nature of these oigftUN has not been as^rt lined, tint ttm ji< piob- 
ttbly special aanse organs. 
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The tail gradually thins out to the end and at the same time in¬ 
creases in width by the development of the thin marginal regions, 
thus forming a true caudal fin, in form somewhat like that of a fish. 
Its posterior margin is emarginate in the largest specimens, with a 
distinct notch in the middle, where the anus is situated, but in other 
specimens it is truncate. The integument of the tail shows strong 
longitudinal muscular fibers toward its base, while the edges are thin 
and delicate. 

The head is ovate in form, narrowest, but obtuse, in front., consid¬ 
erably flattened, and usually separated from the body by a distinctly 
narrower neck. From the back part of the head, or commencement 
of the neck, a long, tapering cirrus arises on each side. The ciiri 
have a thick, roundish, muscular base from which they taper gradu¬ 
ally to the long, slender, lash-like, often coiled tip. These organs 
seem to be mere extensions of the muscular walls of the body and 
are not hollow. 

On the ventral surface of the head and occupying a large ovate 
patch on each side, there is a group of small acute papilla*, pro¬ 
jecting slightly above the surface ; they are arranged in three or 
four irregular rows, and are connected beneath the integument with 
pyriform organs which can be seen by transmitted light as opaque 
yellowish bodies. 

The proboscis-sheath is well developed and extends back nearly to 
the base of the tail, where it iA abruptly narrowed to a short muscular 
band that joins the wall of the* body. The proboscis is long and 
slender, w ith a small rounded muscular bulb*** and a small saccular 
organ, much as in ordinary Enopla, though relatively smaller. 
When the proboscis is partially protruded, as is the case in one ex¬ 
ample, it is somewhat clavate distally and is covered with small 
papillae. In transverse sections its structure is similar to that of the 
typical Enopla; its internal glandular layer is thick. 

The intestine is large and straight; its lateral pouches are large, 
not much elongated, mostly bilobed distally, those in the tail becom¬ 
ing small and simple. The generative organs, in the form of rather 
large, round or ovate vesicles, occupy the lateral and ventral regions 
of the body-cavity, between and beyond the intestinal pouches. 

In transverse sections the avails of the body are rather thin ; the 
outer layer of circular muscular fibers is thinner than the inner 

# I hove been unable to Bud any aromturo in the only apeeimou hithorto prepared 
for this purpose, JnU the etylots, if thoy existed, may have boon destroyed by the 
acidity of the alcohol in which it was preaerved 
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layer, which in made up of longitudinal fibers arranged in bundles, 
so that its inner surface, in the sections, is strongly crcnulated, or 
deeply furrowed ; from the indentations between these bundles nu¬ 
merous Ntrong vertical bands of muscular fibers extend from the dor¬ 
sal ter the ventral body-walls, between the internal organs. Toward 
the margins the muscular layers thin out rathef abruptly, leaving 
the marginal portions thin and without longitudinal bundles. The 
general structure of the interior of the body-cavity is loose, with 
many spaces in the porous parenehyina, which is feebly developed, 
as compared with that of other nemerteans. 

The lateral nerve-trunks are very large and quite interior to the 
muscular layers. They are situated vent rally, some distance from 
the edges, and near the commencement of the thin-walled marginal 
portion of the body. In transverse sections they are elliptical or 
rounded, with an oxcentric translucent fibrous core along the dorsal 
side, thus giving the cellular portion a thick-lunate or roniform shape. 
Tin* lateral nerves are large and conspicuous even back to the caudal 
fin, where those of opposite sides unite. 

The median dorsal blood-vessel and the two lateral blood-vessels 
are well developed and situated nearly as in typical Enopla. The 
lateral blood-vessels are subventral and only a short distance interior 
to the nerve-trunks. 

There are no memoranda as to the color of the living specimens. 
All had been placed in alcohol when first seen by me. One that had 
been in alcohol only a short time was distinctly salmon, or pale 
orange, in tint ; the others had lost all color, if thev had any when 
living. They may have been white or colorless, and were doubtless 
translucent, like many other pelagic creatures. Even in alcohol 
some of them show considerable translucency,—nearly as much as 
the larger species of Sayitta. 

The largest specimens, when first examined by me, were about 2\> 
inches long and *30 wide ; subsequently they have contracted con¬ 
siderably by long preservation in strong alcohol. 

The largest specimen now measures as follows : length 4H nim ; 
breadth of body 9 mn ; vertical diameter of body 2 n,m ; length ol 
cirri 14 ,u,w ; length of head 4 ,rtw ; breadth of head 6 mm ; breadth 
of caudal fin 4 mUk . 

JJescriptions of Immature specimens: A specimen from station 
2076 is smaller and more slender than those described above. It 
has a narrower head and shows scarcely any constriction at the neck. 
The caudal fin is somewhat elliptical, being widest in tfie middle and 
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truncate at the end. Otherwise it agrees very well with the larger 
specimens. The cirri are, however, relatively shorter, their length 
being scarcely more than the breadth of the body, but they taper to 
slender tips, as do those of the adults. They are directed back¬ 
ward. 

This specimen i# somewhat translucent in alcohol and the thin, 
marginal bauds are very distinct along the aides of the body and in 
the tail fin. The intestinal pouches, proboscis-sheath, and other in¬ 
ternal organs show more or less distinctly, especially posteriorly. 
In the head there are about 20 sense organs (?) in each lateral 
cluster. 

Length 35 rnm ; breadth of body 5 UI, “ ; length of head to base of 
cirri 4 mm ; its breadth 4 mul ; length of cirri 5 m,1 ‘. 

Perhaps this may be a male and the larger and Hatter specimens 
females. 

A specimen from station 2220 agrees m most respects with the 
fullgrown ones described above, except that it is smaller and has 
short nuchal cirri. In this the body is relatively narrower and less 
flattened than in the larger examples, but the head, caudal tin, and 
proboscis are nearly as described and figured. The nuchal cirri are, 
however, short, tapered, blunt, not much longer than half the 
breadth of the head, and stand out rather rigidly from the sides 
of the neck, and nearly at right angles with it. 

This specimen is about 30 mni long ; 7 ,um broad ; caudal fin 3*5 UU, ‘ 
broad ; length of cirri 2 ,nm . It has been treated with hardening 
reagents for sections, and is therefore strongly Contracted 

A single specimen was taken at each of the following Stations by 
the steamer Albatross : 

Station 2036, N. lat. 38° 52' 40", W. long. 60° 21' 40", 1705 fathoms. 
Adult. 

Station 2076, N. lat. 41° l a' 00", W. long. 66° 00' 50", 006 fathoms. 
Young with small cirri. 

Station 2229, N. lat. 37° an' 40", W. long. 73° 10' 30', 1423 fathoms. 
Young with small cirri. 

Station 2236, N. lat. 39° 11' 00 ", W, long. 72° 08' 30', 636 fathoms. 
Adult. 

The specimen from Station 2236 is marked as having been taken 
in the trawbwingw. Many of the specimens of other groups, thus 
taken, undoubtedly came from near the bottom, but on the other 
hand, it is easy for any surface species to be taken in the name nets 
while the tra#l is being lowered or when it is being taken in* Con- 
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cerning the other specimens there are no memoranda, but from their 
good condition it is more probable that they were all taken in the 
trawl-wings than in the trawl itself. 

Hyalonemertes, gen. nov 

Body elongated, fusiform, somewhat liattened^having no evident 
constriction at the neck, nor marked marginal folds, except in the 
caudal fin. Cirri wanting. Head not differentiated from the neck. 
Caudal fin well developed. 

Proboscis long and slender, with a ,distinct bulb and sac, and, 
apparently, having a small central stylet. Lateral pouches of the 
intestine numerous, short, not much divided. Walls of the body 
thicker and more gelatinous than in Ntdonemerte*, not showing 
transverse striatums, but covered with fine granulations ; inner mus¬ 
cular layer longitudinally striated. 

Pyriform bodies not present in the bead. Eyes apparently want¬ 
ing. Neither ciliated grooves nor pits were noticed on the head. 

Hyalonemertes Atlantica, sp mn 

liody of the larger specimen moderately flattened, fusiform, about 
four times longer than broad, gradually tapered both ways ; bead 
blunt, flattened ; caudal fin short, stout at base, a little broader 
toward the end, which is thin and slightly omarginate. Along the 
sides of the body the marginal fold is very narrow and indistinct, 
the edges being rounded ; the folds become more evident posteriorly 
aud form the borders of the caudal fin. 

The integument appears somewhat soft and gelatinous, and is 
more translucent than in Neclonemertes, and not so firm. The whole 
surface is covered with minute soft granules hardly visible to the 
naked eye, but appearing, when magnified, something like fine 
shagreen ; beneath the surface the longitudinal muscular striations 
can be seen. The granulation of the surface is finer and less dis¬ 
tinct on the head. The proboscis is not protuded in this speci¬ 
men. The small mouth is just below the end of the snout; near the 
upper margin there is a small round papilla. 

* Length of the larger specimen, from Station 2724, ;i8 nin ‘; breadth 
of body ll mm ; breadth of caudal fin C m,n . 

Length of the smaller specimen, from Station 2428, 20 ,,,m ; breadth 

The smaller specimen, just mentioned, is rather more slender than 
the larger one ; its caudal fin is distinctly bilobed, with the lobes 

,T1unb Oonk. Acad. Vol. Till. 60 1 >e(\, 1892. 
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well rounded at the end. The long slender proboscis is partially 
protruded, so as to show the bulb aud sao in the exserted part, but 
not at the end ; there appears to be a small stylet, but the mounted 
specimen is not sufficiently transparent to show its form ; the ex¬ 
terior of the exsert proboscis is finely papillose. The large pro¬ 
boscis-sac extends back to about the posterior fourth ; it is abruptly 
narrowed near the posterior end, and a band of muscular fibers near 
the end, on each side, binds it to the body wall. A single specimen 
was taken by the Albatross at each of the following stations : 

Station 242$, N. lat. 42° 48', W. long. 50° 55' 30*, in 820 fathoms. 
Young. 

Station 2724, N. lat. 36° 47', W. long. 73° 25' 00% in 1041 fathoms. 
Adult. 


EXPLANATION OF PLATES. 

Plate XXXUT. 

Figure 1.— Amphiporu w ungulatup Dorsal view with the proboscis partially pro¬ 
truded, natural size; la, the samo, ventral view of the head and anterior part 
o£ the body. Eastport, Me., low-water, Aug 7, 1872 

Figure 2.—Tho same. Dorsal view of a specimen of the reddish brown variety, more 
enlarged. Massachusetts Day 

Figure S.— Amphipo'nis invUitoru#, ep. nov. Doisal view of the head and anterior 
portion of tho body, x 2 Eastport, Mo 

Figure 4.—~Amphi]H>ru8 viresrens V. Dorsal view, x 3 Noank, Conn,, July 24, 
1874; 4a, the same specimen, posterior ond, more enlarged; 45, the aame, ven¬ 
tral view of the head, more enlarged , 4r, the same, dorsal view, more enlarged ; 
4ci, the aame, head with the slightly protruded proboscis; x 8 ; 4e y the same, 
nearly profile view of the head , x 8 Wood’s Holl, Mass., July 13, 1875, 

Figure 5 —Amphiporns ockrtmu# V Dor sal view; x 4; 5a, the same, central 
stylet of the proboscis, much enlarged. Wood’s Holl. 

Figure 6,—The same. Head and anterior portion of another specimen more con¬ 
tracted; x 6. Kel Pond, Wood’s llotl, July 10, 1875 

Figure 7.— ~Amphiporu$ a'uanlatv# V Dorsal view, x 3. Noank, Coun., July 14, 

1874 (No. 740). 

Figure 8.—The same. Dorsal view of a larger specimen; x 6 ; 8a, head of the 
same specimen, more eulargod. Wood’s Holl. 

Figure 9 .—-Tetirattemma candidum. Dorsal view of a greenish specimen; x 6. 

Figure 10 —The same. Dorsal view of a specimen of the yellow variety; somewhat 
compressed under the microscope, x 3, low-water: 10a, the same specimen, 
showing variation in tho form of the head owing to the different degree 0 1 
extension. Casoo Bay, low-water, 1873. , 

Figure 11 .—Jktrastemma vvrmiculus, var. Dorsal view ; x 7; U a, 116, other views 
of the head of the same specimen in different states of contraction; lie, probos¬ 
cis-armature of the same, much enlarged. Wood’s Holl, on piles of wharf, July 
34, 1875. 

Figures 1, 2, and 10 are by J. H. Bmerton ; figures 3, 4a to 4s, and 11 to 11c, are by 
the author; the rest are by J. H. Blake, All are from living epeoimens. 
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Plate XXXIV. 

Figure },~~Ampkty>urvj fu>ntali\ Hp. nov. Dorsal view ; x 2; la, the samo speci¬ 
men, ventral view of the head. (No. 10) Kastport, Mo., 86 fath., 1870, 1 b, the 
same, dorsal view of the head of another speoimon. This was pale salmon with 
pale purplish spots on the sides duo to the ovaries; proboscis-sheath greenish. 
(No. 86) Fastport, Me., low-water. 

Figure 2 .—Amphiporus t<r<n s, sp i.ov. Dorsal view, x 5; 2a, 2 b, dorsal aud ven¬ 
tral views of the head of another specimen (No. 721); 2c, oxtrudod proboscis of 
the same specimen, enlarged 

Figure 3.— Amphijwrus fnot ufatus. Dorsal view; x 6. Oft Fisher’s I., Conn , July 22, 
1874. The ocelli are too much obscured by the color in printing. 

Figure 4.—The same. Dorsal view of u younger specimen of the light colored 
variety, compressed under the microscope; x JO Newport, R T. 

Figure 6.— Amjdi(porn* ; asms. Dorsal view; x 2; 6a, the same, head aud anterior 
portion of body, dorsal view, x 4 ; 66, the same, side view; x 4. 

Figure 6.— Amphponts tctrawi hs, sp. nov Dorsal view, x 3. Massachusetts Bay, 
1878. 

Figure 7 .—AotpUtponis htsUr»*oj mv, «p uov. ileud aud anterior portion of body, dor¬ 
sal view; x 1£. Massachusetts Bay, 1878. 

Figure 8.— Atnphtporvs frontnhs, sp. nov. Dorsal view of a small specimen partly 
contracted; x 3. Off Witch Rock. Massachusetts Bay. September, 1877. 

Figure 9 .—Ampin porun vtfsosotns. sp. nov Head and anterior portiou of body, dorsal 
view; x 3. Massachusetts Bay, off Salem, August 13, 1877. 

Figure 10— 7etru#tnrnna elegant V Type specimen from life Dorsal view; x 6. 

Figure 13.— Tetrmttmma vermivufau*. Young, dorsal view; x 12. 

Figure 12,— Ihtraxtwnma oeriniculns , var. catniuh. Dorsal view; x 8. Noank, Conn 

Figure 13.— Tetrustemma dorsal?. Dot sal view of head and anterior portion of body 
with protruded proboscis; x 8 Casco Bay, 1873. 

Figure J4.— IVtrasiemma dorsal?, var. tammoratiou Dorsal view; x 3. The lighter 
and darker mottling* are uot sufficiently distinct Casco Bay. 

Figure 16.— A mphiporus OioculutvA (?), Very young, dorsal view; x J2; compressed 
under the microscope, while ulivo. Newport, R. 1., September 1, 1880, station 
861, 12$ fath. Color translucent white ; eyes black. 

Figure 16.— Amphiporv# [Narcda) supcrlxt Copy of the original figure. 

Figure 17.— Amphiporus hoterosonm, sp. nov Head and anterior part of body, dorsal 
viow; x 2. 

Figures 2, 3 t 10, U are by J. H. Blake; figures 4, 8, 13, 16 are by J. H. Kmerton; 
the rest, except 16, are by the author. All are from living specimens. 

Plate XXXV. 

Figure 1.— Cerebratidu# ladeixs. Young, uatural siae; la, the same, ventral view of 
head and extruded proboscis, natural sibo. New Haven, Conn. 

Figure i.—EmplccUmtma giganimm V. Dorsal view of a specimen not full grown; 

4 natural sine. 

Figure &,~~AtHphip#rus ct'uentatus V. Dorsal view; x 4. 

Figure 4 *~Atyphiporutt agilis V. Dorsal viow; x 4. 

Figure b.-~*Atryphiporue ghitinosus V. Dorsal view; x 2. 

Figure 6.-~ Ihtrattmma vittatwn Y. Dorsal view; x 8; compressed under the 
microscope, while living. 
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Figure 7.—The same. Dorsal view of the variety with a single pale dorsal stripe; x 3. 

Figure 8.— Ihtraste mma venmculus. Dorsal view; x 8. Wood’s Doll, Mass., low-water. 

Figure 9.— 'IVtracfemma camliduw (?). Dorsal view of a very young spooimen, ranch 
enlarged; compressed under the microscope, whilo living. Newport. It. 1 , sta. 
851, 12^ fftth., September 1, 1880. 

Figure 10.—The same. Dorsal view of a somewhat older specimen. Savin Rook, 
Conn., October 18, 1887. 

Figure 11.-- Teft astern ma irrmteahts, \ai r afrnttla ; x 2. 

Figures 1, 0, 8 are by J. II Kmcrlon; figure* 3, 11. are by .f II. Blake; the rest are 
by the author All are from living specimens. 

Plaif XXXVI. 

Figure 1. —Mirruia affinvt. Dorsul view, <4. Off Martha’s Vineyard, 1887 

Figure 2.— Cerehratutm larttws. General mow of a living specimen of the pinkish 
variety, natural size. Wood’s Hull, July 17, 1875 

Figure 3.— Ct.'ebmtulvs tundns V. Natural size Nonnk. Conn , Aug 8, 1874 

Figure 4.— Cephahtfnnr Unwin*. General view, y s 

Figure 5 —Tho same. Dorsal view of the heud and anterior portion of the body of a 
young specimen, much enlarged. Wood’s Hoil, Mass., Auirust 19, 1881. 

Figure 6 .—Dinuphilus simple sp. uov Dorsal view much enlarged, <»a, the ssme, 
ventral view of head and mouth, much enlarged Newport, K I 

Figures 1, 2, 3 are by ,T K. Blake; 4, 5, C are by J. 11 Kuiertoii All are from living 
specimens. 

platjc xxxvri 

Figure 1,— Cetebrahihis Uwteun. Palo vatiety, | natural «jyjc, Dr, tho same, sido view 
of head, in extension; 15, the same, ventral view of heart m partial contraction. 

Figure 2.— DWr5ru talus fusew. Dorsal view of bond and anterior part of body in 
moderate extension; 2a, the same specimen in a state of contraction ; 25, 2c, ven¬ 
tral views of the same specimen iu different degrees of extension. All natural 
size. 

Figure 3.— Ccr«;l/ratkdii* lurulus. Natural mot, but considerably contracted in length. 

Figure 4.— Linens diUdv-s, Ventral view; x 2‘ 4a , dorsal view of (he head, more 
enlarged. August 18, 1878, 

Figure 5 .—Linem tmMis. Green vnrietv, natural size; .Vt, the same, side view of 
head, natural size; 55, the same, ventral view of head, more enlarged. Fast- 
port, Me., low-water. 

Figure G .<—Micrwa a^ffinis, Knlnrgrd 1^ , from Fastport. Me., On, the same, posterior 
end of another specimen. 

Figure 7 —Mivrura wornata V, Dorsal view; x 2. Massachusetts Bay, sta. 135, 
25 fath M 1878 

Figure B.~~Line,ux Aortolnr. General view of the light green variety; x 2 ; 8 a, the 
same, side view of head and anterior purt of body, moro eularged. 

Figured .—Lineus pattidm. Dorsal view; y 2; 9a, the same, side view of head; 

more enlarged, Massachusetts Bay. 

Figures 3, 5, 6, 9 are by J. H. Fiuorfcou; l and 8 by A. H. Verrill; the rest are by 
the author. All are from living specimens. 

Plate XXXVIII. 

Figure l.—'Nwtontm.nrtes mirabilis, sp. nov. Dorsal view with proboscis partially 
extended; x 2. Atlantic Ocean, sta, 2036, 1883. 
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Figure 2. — Cmebratulns Lnnhft V. Natural huso ; 2«, the same, ventral view of bead. 
New Haven, Conn. 

Figure 3.— Micrurv rubra, sp. nov Peculiar specimen, probably repairing mutilation 
of tail. Side view; x l£; 3a, the snmo, ventral view of head 

Figure 4— Mirrura dnrsalts, sp. nov. Dorsal viow; x 1£; 4a, the same, ventral view 
of head, more enlarged. Type specimen. Eastport, Mo. 

Figure 5.— Lin ms annuvola V. Dorsal view of the original specimen; x 1£; 5a, 
the some, ventral view of head. 

Figure G.— Lvims viridt*. lied variety, dorsal view; x 1^; Oa, the same, side 
view of head; fib, the same, dorsal view of a very young specimen having but 
four eyes ; (V, the same, a cluster of eggs, f natural Hixe; 6 d, the same, a young 
specimen just hatched, much enlarged. 

Figure 7.— Linens sonalis Young, ventral view, natural size, 7a, the same, dorsal 
viow of the head and anterior part of the body, enlarged. August 12, 1880 

Figures.— Linm* fmudvr. Dorsal view; x 5; 8a, Hb, the same, side and ventrul 
views of head, more enlarged Wood’s Hull, Mass., July 14, 1875 

Figures 9, 9a.— Mtcruia nthva, sp. nov. Front and side views of the head; x 3 
Eastport, Me. 

Figures 10 and 10a .—Lmms sanguineus. Dorsal and ventral views of the head and 
anterior part of the body; x 3 

Figure 1).— Lmms, sp. (?) Young, dorsal view, much enlargod . 11a, another view 
of the front part of the same sjiedmen Vineyard Sound, among compound 
ascidians, 1881. 

Figures 12, 12a.— L'wplrctanmia qajantmni V. Dorsal and ventral views of the head 
of the original type-specimen; x 2. 

Figures 1, 0, 7, 11 are by .1. H Kmertou ; 8 to 85 are by J. 11. Blake, 2 by A. II. 
Vorrill; the rest are by the author. All are from living specimens. 

I'lath XXXIN 

Figures 1, 2, 3, 4— Pdtihum , sp undetermined Different views ; x 30. Wood’s 
Holl, Mass, at surface, m daytime, August 18, 1881. J. 11. Emerton, from 
nature. 

Figure 5.—The same; x 75; a, apical cirrus; 5, apical plate; b\ nerve ; w, head of 
developing nomertcan with two eyes ,T. H. Emerton, from nature 

Figure 0 —Pdidnuni , undetermined, sp with golden yellow spots around the margins ; 
taken with the preceding; a, cluster of apical cirri; h, apical plate ; //, nerve, 
c, r', anterior and posterior lobes; d, d\ latornl lobes; f ', oesophagus h, /, de¬ 
veloping netnertean; x 75. J, If. Emerton, from nature. 

Figure 7.— Ainphtpuru* luctijiormn. End of protruded proboscis, much enlarged; 
,<*, centrnl stylet; /, lateral stylets; p, posterior region of proboscis; d, bulbous 
region; /, saccular organ j 7a, one of the lateral stylot-saes, more enlargod. 
After McIntosh. 

Figure S .-—Amphipoms orhtaams V. Extruded proboscis, enlurgod ; a, anterior re¬ 
gion ; s , middle region with central and lateral stylets; />, posterior region. 
Oamera-lueida drawing by the author. 

Figure ti.^-Aniphiporus biocnlatus (?), Middle portion of the proboscis, compressed 
under the microscope and much enlarged; />, commencement of the posterior 
. region; r, muscular bulb; s, central stylet; /, one of the latornl stylet-sacs 
Camera-lucida drawing by the author. 
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Figures 10, 11, 12 — Oephatothrw lmeant) Different stages in the development of tile 
larva, much enlarged, e, large cephalic cilia, «, region of tjie mouth, 5,intes¬ 
tinal area After Me Intosh 

Figure 13—The same, farther developed o, oeolli, //, ganglions, a, mouth area, <?, 
opening of cephalic ducts, m one of the cephalic sacs, /, oesophagus, p, pro¬ 
boscis , 6, intestine, imperfectly devoloped After McIntosh 

Figure 14 — ('ephalotht ix linear a Head, much oularged, and seen as a transparent 

object, m, mouth, p, proboscis, p\ rhynchodeum, v, proboscis-shenth, b 
lateral blood vessel g , superior, //', inferior ganglion , n t origiu of latoral nerve 
After McIntosh 

Figure )6 —The same Part of a transverse section of the body-wall adjacent to one 
of the lateral nerves, i external cuticle layei, r', basement layer, t } outer, and 
t\ inner circular musculai layers l longitudinal muscular layer, w, lateral 
nerve After Hubrecht 

figure 16 —CanwM yiata H Section of a part of the body-wall ooiresponding to 
that m the preceding figmo with the same lettering After Hubrecht 

Figure 11 — Cerebiuhdus wrdttUatu s Hubr Scctmu of the bwiy-wall in the region of 
the median dorsal line, lettering the same a 4 * in the two preceding figures, with 
the following additional ones, iul median dot sal nerve u nervous plexus, n\ 
prabosus-nervo , V, mnc*r longitudinal musculai layer Aftoi Hubrecht 

Figure 18 — l mew viral w Tiausverse section through the middle of the body, 
x 14 />, proboscis / proboscis sheath, ft, dorsal Wood tossed ft', one of the 

lateral blood vessels, / c mty of intestine , r, external cuticular laj r er, c\ base 
rnent layer of cuticle, /, outer and /' inner longitudinal muscular layers, /, 
circular muscular layer l\ transverse muscular bundles arming from t, n ner 
vous plexus, n' } lateral nei ve , ? o, rc.productive organs After Me Intosh 

Figure 19 — (*erthaO*ln* tacteiw 'transverse section of the middle region of the 
body x 8 Lettering the same as in figure* 18 From nature by the author 

Figure 20 — Tho same Plans verse section m the tegion of the tesophagus, x 8 
Lettering the nwue as In figures 18 and 19, with tho following Additional, 
plicated wall of the oesophagus u" median doisal nerve, «, u, nephndia 
From nature, by tin author 

Figure 21 —The same Poition of the same section shown in figure 20, from the 
region of the lateral nerve, x 90 Letters the same as in figures 18 and 20 
From nature, by the author 

Figure 22 —Ltneus vindtx Head and anterior part of body viewed as a transparent 
object, o, ocelli, f, /, lateral cephalic slits, y, superior ganglion, rf, interior of 
olfactory aac , d' its duct, n', lateral nerve, m t mouth, t, (esophagus, j>, pro¬ 
boscis, p , rhynchodeum, v, proboscis sheath, r, ?, blood lacunae* surrounding 
the oesophagus After MoTntosh 

Figure 23 —MaUtcobdeUa merc&iai ice Dorsal view, x 4 Newport, R I, July, 
1880, in Venue mercemna J. H Emerton from life 

Figure 24 —Tetoactemma donate Central stylet, x 200, 24a, one of the lateral 
stylets, x 900 After McIntosh 

Figure 25 —Tetragtemma eandidim Central stylet, x 130. After McIntosh 

, ERRATUM 

Pag© 384, line 23, for Nemerttoea, read Nemertma 
Page 406, line 31, for mndida, read candidum. 



XXIII* —Dinophilidjk of New England. By A. E. Vkkiuu. 


No representatives of this group have hitherto been described 
from this coast, ho far as I ain aware. Two species have been 
known to me for several years, but 1 have delayed publishing 
descriptions of them, hoping to be able to obtain additional speci¬ 
mens in order to make the figures and descriptions more complete. 
But since this group is supposed by many writers to be related to 
the Neraerteans, it seems to me desirable that our species should be 
put on record in this connection. 

Both our species may be referred, provisionally, to Dinophilm , 
though they differ considerably in structure. One of them (7>. sim- 
plex) may not be a true Dhwphilus. 

Family, Dinophilw^w Graff. 

Dinophilus pygmeeus, sp. nov 

Wood-cut 10 

Body very small, translucent, in extension long-ovale or nearly 
cylindrical, capable of contracting into a short-ovate or subglobular 
form, composed of five segments, exclusive of the head and tail ; 
the posterior segments are usually the largest. Each segment is 
surrounded near its middle by a circle of rather long and strong 
cilia. The head is usually rounded in front, often nearly semicircu¬ 
lar, and has a tuft or fringe of strong cilia around its front margin, 
and two transverse lateral tufts which are parts of two continuous 
preoral hands, one before and on© behind the eyes. The eyes art' 
rather wide apart, small, roniform, conspicuous. 

The mouth is small and appears to be bilobed. The pharynx or 
(esophagus is short and swollen. On each side of the pharynx there 
is a small pharyngeal gland. The stomach is large, oblong-cylin¬ 
drical, and occupies about three body-segments in ordinary extension , 
the intestine is narrow and terminates in an anal opening at the 

Fig, 10 .—DinojihiUts pygmams , dorsal view, somewhat compressed; a, mouth; e, 
pharynx and pharyngeal glands; a, stomach ; i\ intestine. 
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base of the caudal segment, which is small, short-triangular, aifd 
terminated by a tuft of large cilia. In the posterior part of the 
body are two relatively large, ovate, opaque, reproductive bodies, 
but whether they were ovaries or sperrnaries I did not ascertain, ho 
that the sex of the specimen described and figured is uncertain, 
but it is probably a female. Color whitish. Length *7 inm ; breadth, 
as compressed, *]G mn \ 

Taken on the piles of a wharf at Wood’s IIoll, Mass., Aug. 10, 1880. 

This species is closely allied to 1 ). gyrociliatus of Europe. The 
fatter has, however, six post-oral segments, and differs also in the 
form of the head, pharynx, and stomach. IIow much importance 
should be attached to these differences is uncertain, for they may be 
due largely to different conditions of the specimens examined. The 
two may eventually prove to be identical. 

Dinophilus simplex, sp nov 

PLATK XWVJ, FIflPRKS 0, G/f 

Body nearly smooth, distinctly segmented, in extension elongated 
and more or less cylindrical, the anterior part usually broadest, com¬ 
posed of four evident segments, exclusive of the large head and 
abortive tail. Segments well defined, but without any conspicuous 
bands of cilia. Head-segment large ami long, subtriangular in front, 
and often pointed, but sometimes rounded. Eyes nearly lateral, 
small, but conspicuous. Mouth simple, elongated, situated between, 
or a little in front of the eyes. Stomach long and not much en¬ 
larged ; intestine nearly as wide as the stomach, terminating in a 
nearly terminal anal pore. The tail segment appears to be rudi¬ 
mentary or abortive. The sex was not ascertained. Color pale 
yellow, Newport, R. I., Aug., 1880. 

The affinities of this species are somewhat uncertain. The 
pharynx and stomach differ considerably from a typical Dinophilus. 
Reproductive organs were not observed. 



XXTV. —Making Pianaiuanis ov Nkw Enoi and. 
Ht A. E. Vekrit,l. 


Paki I .—Jtendrorrf'ta, 

Ia the following paper I have brought together the scattered 
notes, descriptions, and sketches of our native marine planarians* 
made by me during more than twenty seasons spent in the study of 
our marine invertebrates. But as the planarians were not, at any 
time, a subject of special investigation with me, my observations 
and descriptions will be found, in some instances, incomplete and un¬ 
satisfactory. At the present time other more urgent duties prevent 
me from making many desirable supplementary investigations of 
their anatomy by means of prepared sections. Nevertheless, I trust 
that this article, with the accompanying figures, will prove of some 
value as an inti eduction to the study of our native species of this 
group, which has, hitherto, been very much neglected by American 
naturalists. 

The unsatisfactory state of what little literature there is in exist¬ 
ence relating to our species may be, to a great extent, the cause of 
this neglect. 1 have, therefore, endeavored to unravel the synon¬ 
ymy, so far as it is possible to do so with the data at hand 

The drawings, except a few by myself, have all been made under 
my direct supervision, partly from living individuals and partly 
from‘preserved specimens rendered translucent by suitable reagents* 
and mounted in Canada balsam. Most of those figures (Plates 42 
and 43), showing details of anatomy, and many of the general 
figures were drawn by my son, A. II. Verrill. Some of the general 
figures from life were drawn by J. II. Etnerton and others by J. H. 
Blake for the U. 8, Fish Commission.f 

As a general rule alcoholic specimens of planarians cannot be 
identified with any degree of certainty unless rendered translucent 

* In most cases the specimens have been transferred from strong alcohol to a mix 
turn of turpentine and carbolic acid (phenol) which renders them more or less trans¬ 
lucent, they are then mounted m balsam Various staining afreutn and other reagents 
have aleo been used in making these preparations 
fFor the use of the Fish Commission drawings in this place I am indebted to the 
liberality of the late Oorcnmasioner, Professor R. F Baird, this artirh having been in 
preparation before his doath 

Tkanh Conn Acad. Yon VIII <>o lh< , 1892. 
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by Borne special treatment, such as that mentioned above. When 
thus treated it is usually possible to identify moat of the larger 
dendrocodous planariana, hut some oi the smaller and more contrac¬ 
tile speciea and most of the Rbabdocmla cannot be determined from 
alcoholic specimens unless studied m thin sections—a method requir 
ing much time and giving rather uncertain results for specific identi¬ 
fication, Such species should, therefore, be studied as fully as 
possible while living, and preserved by special methods on micro¬ 
scopic slides, so as to show their anatom) 

* 1 have recently gone over the collections of plananans preserved 
m the Museum of Yale University and those contained in the collec¬ 
tions made by the U. S. Fish Commission during many years and 
have identified most of the larger specimens.*’' 

The plananans (Ti rbkllarja) may he divided into three orders, 
viz : 

I. Dbndrooocla. In these tin* stomach has more or less numerous 

branches, often forked or arborescently divided, the body is 
usually rather broad and flat. Size usually large, 

II. Acckla. In these there is no digestive organ distinct from the 

body-cavity. The mouth opens into a space lined with the 
body-parenchyma, and without any definite bounding mem 
brane. The body is »oft, changeable, usually flat. Size small. 

III. Rhabbocckba. In these the stomach is itnbranched, and usually 
more or less cylindrical in form, but without any anal pore. 
Form of body various, often thi< k-ovate, and even linear. As in 
the preceding groups, the species are nearly all hermaphrodite. 
The reproductive organs are very complicated and vary greatly 
in structure and position in the various genera and families, so 
that they afford very important characters for classification. 
The mouth occupies various positions : anterior, medial ventral, 
posterior ventral, etc. Size very small. Fluviatile and marine. 

The Dendrocoda are divided into two suborders, viz ; 

I. Digonorora or JPolyoladidea. In these there is a central 
stomach from which several main branches go forth oh each 

# In this article all specimens recorded «« collected between Ift'H and 1887, unless 
otherwise stated, were collected by myself and others of the U 8 Fish Commission 
parties. The numbered stations recorded are those of tbo U 8 Fish Commission 
dredgings, made, for the most part, while l had i»ersonal charge of that part of the 
work of the Commission. The specimens from Eastport and the flay of Fundy, prior 
to 1812, and those recorded from Long island Bound were mostly collected by me for 
the museum of Yale University, 
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side, and also a median anterior branch ; the branches nub- 
divide arborescently and usually anastomose distally. Ovarian 
organs all similar ; no distinct vitellaria. Male and female 
openings generally separate. Marine. 

II. Moxogonocoua or Tkicladidka. In these the central stomach 
is small and divides at once into three parts, viz: a median 
anterior, and a pair of posterior branches, from all of which 
simple or divided lateral branches go forth. Germaria distinct 
from the vitellaria. Terrestrial, fluviatile, and marine. 

DIGONOFORA Stimpsun, POLYOLADIDEA Laug 

PtgonotHuv *Uiinp. ( ProthotmiK, p 1, iu Pioo Acad Nat Sciences Philad, ix, p. 
19, 1857 

Body generally rather large, broad, flat, often foliaceous with 
thin undulating margins. Very changeable in form, mouth situated 
on the lower side, often near the center, sometimes far forward. 
Pharynx sometimes long, tubular; often broad, many lobed or pli¬ 
cated ; digestive orgau has a distinct, wide central portion or 
stomach, from which arise more oi less numerous, large lateral 
branches which usually fork at first, or subdivide in a dendritic man¬ 
ner, but in most cases anastomose digitally and form a reticulated 
network ; anterior bianch of the stomach situated medially, passing 
above the cerebral ganglion, which is bilobed. 

Ocelli usually small and numerous, variously arranged, some are 
generally grouped over the cerebral ganglions. Tentacles sometimes 
present, with or without ocelli , often absent. 

Reproductive organs hermaphrodite. Ovaries and testes numer¬ 
ous, scattered ; the ovigenous and vitelligenous organs not separate. 
External genital openings generally two, situated behind the mouth, 
the female behind the male ; sometimes there are two female open¬ 
ings, one behind the other ; rarely there are several male organs, each 
with a separate opening. The species are all marine. 

Tribe, Acotyuea Lang. 

Acetabulum wanting. Pharynx short and wide ; mouth in the 
middle of the body, or a little forward of, or behind the middle. 
Branches of the stomach ramose or reticulated. Copulatory organs 
situated in the posterior part of the body. Tentacles, when present, 
two dorsal, usually having ocelli; often wanting. 
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* Family, Planocekid^k Lang. 

Notocendrw Diesmg, 8y@t IIelm. ( p 215, 18f>0 

Fhnocet ida> and StyltHkulcr Stimp , Prodrouiua, pp. 4, 5, m Proc, Acad. Nat Sci 
Philad, vol ur, pp. 22, 23, 1857 

Two dorsal tentacles, usually containing ocelli. Mouth situated at 
or near the middle of the body. Male copulatory organ directed 
backward. Marginal ocelli present or absent. Cerebral ocelli gen¬ 
erally present. 

8tylochuS (Khronberg) Lung (ioBtr ) 

Stytoehm (pars) und StylochopHin Stmipson op ut, p 2 2 1Ho7 

Stylochm (}MVh) Lang, op cit, p 447. 

Body very changeable, usually o\ateor elliptical and Hat in full 
extension, but thicker atid firmer than usual in this group when con¬ 
tracted. Two dorsal tentacles, each containing a conspicuous group 
of ocelli, and situate^ rather far back from the antorioi end of the 
body. Other groups of ocelli are situated between, or m front of the 
tentacles over the cerebral ganglions and frontal neivcs ; others form 
submarginal rows, most numerous anteriorly. The pharuyx is fur¬ 
nished with several accessory plicated lobes or pouches. Male and 
female genital openings are situated close together near the poste¬ 
rior end of ‘the body and in the typical species open into a common 
external pit or pore ; female copulatory pouch apparently wanting 
in the typical species ; accessory vesicle or spermatheoa absent or 
small. 

The following species are referred with some hesitation to this 
genus, with which they agree well in external characters. They 
differ from the figures and descriptions given by Lang of the Euro¬ 
pean species in the structure of both male and female copulatory 
organs, especially in having two distinct genital openings, with the 
female duct opening backward, 1 have, accordingly, modified the 
generic characters so as to include them. But when their anatomy 
becomes better known it may be found that they belong rather with 
the new genus Eustylochm^ described below. At present it seems 
best to put them in the older genus, which still evidently includes 
very diverse species. 

One of these peculiar forms I have separated (see p. 400, note) 
as a new genus, Ebterdtfyfackus, 

The anatomy of both the type-species of Stytoehopsis Stimp,, is 
still unknown. There is nothing in the original diagnosis of that 
group to distinguish it from Stybchus, as now restricted. 
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Stylochus zebra Verriii. 

tftyloehopsis zebtHi Verrill, Amer. Journ Sci, vol, xxiv, p 371, 18R2; Annual 
Report U. ft Com of FWi and Fisheries, for 1882, p, CGC, 1H84 

Plate xl, fmuhe 3, Pi ate vi.ii, fioures 2, 2o 

Size large. Body thick and firm, when active oblong or long- 
elliptical, usually rounded at both end* ; in full extension often five 
or six times as long as broad, but capable of contracting to a broad 
oval or elliptical form. In full expansion the body is rather thin, 
though convex dorsally, but is nearly opaque, except at the margins, 
which are translucent, and often more or less undulated. In Ntrong 
contraction the body is convex, thick, and firm. Tentacles situated 
not far from the anterior end, at about the anterior eighth or tenth, 
and not far apart; they are short, obtuse, white, filled with very 
numerous, crowded, minute, black ocelli. Two large, rather open, 
elongated cerebral clusters, composed of numerous very minute 
ocelli, are situated between the tentacles and extend about the same 
distance forward and back of them ; the hind ends of these clus¬ 
ters are widest and contain the greatest number of crowded ocelli ; 
the two clusters often blend, more or less, on the median line, and 
terminate posteriorly rather abruptly. In some specimens these 
clusters are imperfectly developed, with comparatively few ocelli ; 
in others, of large size, additional scattered ocelli occur over the 
whole anterior end, between the cerebral groups and the marginal 
row T s. The marginal ocelli are minute and very numerous ; around 
the anterior end they form three or four irregular rows, but they 
extend in one or two rows to the posterior end. The pharyx, as 
contracted, is elongated and has five or six pairs of much divided 
lobes anteriorly, and three or four pairs of successively smaller and 
simpler lobes along the sides of the elongated posterior portion, 
which ends not far from the middle of the body. Mouth anteriorly 
situated about opposite the third pair of large stomach-branches and 
pharyngeal lobes. There are, evidently, tw r o genital pore**, only a 
short distance apart and inconspicuous.* The rax defcri nx extends 
forwaid to about the posterior third of the stomach as a conspicuous 

*1 have already stated, on a former page, that this is not a tjpie.il species 0 ( 
Stylorhvn , as that genus is deftued by bpng, for it differ* considerably from all the 
European species in the structure of the copulntory organs and especially in having 
two separate genital openings. But our other species seem to agree with this in that 
respect. It might bo regarded, quite as woll, tisa/Vonoemr with mavyiml oeelU 
and Mttueiouft tentacular ocelli. 
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convoluted, opaque white organ, on each aide. Shell gland# show 
through faintly as a cloudy cluster of grayish white, slender, 
branched, radiating tubes. The other reproductive organs show 
only obscurely in adult living specimens, owing to the opacity and 
thickness of the integument. The interior throughout moBt of the 
body is filled with great numbers of ovarian eggB. 

Color, above, yellowish brown, umber-brown, or chocolate-brown, 
crossed by numerous yellowish or whitish lines and stripes, of which 
there are sometimes at leant fifty, while many other similar but nar¬ 
rower and shorter stripes run in from the margins, between the main 
ones, usually narrowing and disappearing before reaching the middle 
of the body ; toward the ends of the body the light stripes diverge 
more and more till those of opposite sides form v-shaped markings 
at each end, with a small median white stripe at the extreme end. 
Sometimes the light stripes become wider as they approach the 
middle of the back, as in the specimen figured on Plate xi„, tig, 3. 
Some examples show an ill-defined median pale stripe posteriorly. 
The under side is mostly pale buff, except close to the margins, 
which show the alternation of brown and white stripes by trans- 
lucency; the pharynx, stomach lobes, and van defcrem are opaque 
white in life, and show* distinctly on the venttal side. Described 
from adult living examples. 

Length, in life, 30 to 40 ,f ‘ n ’: breadth 10 to I2' nm or more. 

Wood’s Holl, Mass., on jiiles, and on the shore of Great Harbor at 
low-water, 1882; Vineyard Sound, off Meneinsha, in 10 to 3 2 
fathoms, September 6, 1886. Several fine specimens were taken on 
oyster beds in Long Island Sound, off New Haven, by Mr. Gilbert 
Van Ingeri, October 20, 1892. These were all found in the canals of 
dead shells of Fulgur that were occupied by hermit crabs (Enpctgu* 
run pollicarls ). Some of those previously taken in Vineyard Sound 
were living iri the same situation. 

Owing to the density of the pigment and the opacity of the tis¬ 
sues, I have not been able to make out satisfactorily the structure of 
the reproduction organs in this specie#, without section#*, for which I 
have not yet had sufficient material in good preservation. There 
are, apparently, two small genital pores situated a short distance apart 
and relatively farther forward than in our other species of this family. 

This species can always he recognised at once by its peculiar and 
conspicuous colors. It is, also, the largest planarian commonly 
found ou our coast. The color is usually recognisable, even in alco¬ 
holic specimens, as well as in those mounted ip balsam as translucent 
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objects. From our other species of the f amily it also differs strongly 
in the more anterior position of the mouth and stomach, as well as in 
the arrangement of the frontal and cerebral ocelli. 

Stylochus frontalis v«rnii, «p. nor. 

PLA1K XLU, FfflrRt 1 

Body elliptical, large, about one inch long and half as broad. 
Tentacles small, obtuse, near together, well forward, nearly sur¬ 
rounded at the base with a ring of many ocelli, and containing very 
numerous, small black ocelli, arranged in two groups, one on the 
antero-lateral, and the other on the inner-lateral surface. Frontal, 
and cerebral ocelli form a large, median, double cluster containing 
very many small ocelli, situated before and between the bases of the 
tentacles and running to a point hack of them, so as to form a me¬ 
dian triangular patch, aud extending forward in the form of a fan, 
or large open triangular group, formed by the nearly complete 
blending of the two lateral clusters, and becoming more widely scat¬ 
tered toward the anterior margin. Marginal ocelli minute, forming 
two or more closely crowded rows, close to the edge and most 
numerous on the middle part of the anterior border, but extending 
to the sides. 

(Vdor, above, yellowish gray, mottled with yellowish brown, and 
marked with the brighter orange-colored, repeatedly forked and 
branched intestinal branches, which show best toward the paler 
margins, and with unequal, rounded, scattered spots of dark brown 
around the central region. The pharynx and stomach cause a cen¬ 
tral whitish patch, narrowing backward ; behind this there is a 
small pale patch, near the posterior end, caused by the reproductive 
organs. The under side of the body is paler than the upper. 

Length, in life, about 25 mr, ‘ ; breadth 12 n,m . Described from life. 

One living specimen was taken at Provineetown, Mass., from the 
bottom of a whaling vessel recently returned from a cruise off the 
Carolina coast in 1879. Home of the associated species were of 
distinctly southern origin. 

The reproductive organs were not well seen, owing to the dark 
color of the pigment, There appear to be two genital openings, 
near together. Tbe mouth is in advance of the middle of the body. 
The pharynx has about five principal branches on each side, decreas¬ 
ing backwards! while the posterior end extends some distance 
beyond the fast branches. The branches of the stomach are much 
divided dicbotomously,' but do not seem to anastomose to any great 
extent. 



466 A . JE Verrill—Marine Planar Ians of New England. 


StylOChUS craSBUS Verrill, sp nov. 

Description of a specimen preserved and rendered partially trans¬ 
lucent :—Body large, thick, rounded, nearly as broad as Ion#. Upper 
surface covered with minute, whitish, conical papilla, barely visible 
to the naked eye. Mouth nearly central. Stomach with about five 
or six main lateral branches, which have very numerous divisions 
and anastomose freely distally. A short distance behind the mouth 
there is a rather large and slightly prominent sucker-like organ or 
acetabulum. 

Ocelli are minute and very numerous, forming two large, elongated, 
sub-parallel groups, broadest posteriorly and tapering anteriorly ; at 
its posterior ond each group expands into a wide, roundish, rather open 
cerebral cluster, which is connected by a narrow band of ocelli with 
another similar roundish cluster a little farther forward, over the 
anterior part of the brain, beyond which the groups gradually dimin¬ 
ish in breadth to their anterior ends, not far from the front margin 
of the body. At about the anterior fourth, and a little back of tin* 
posterior part of the cerebral groups, and somewhat farther apart, 
are two low, inconspicuous prominences, which appear to be the re¬ 
tracted tentacles ; each of these contains a small group of minute 
ocelli, not easily distinguishable 

Marginal ocelli are minute and not very numerous, forming about 
two rather irregular and indistinct rows anteriorly, but the margin is 
somewhat abraded and some of its ocelli may have been destroyed. 

Most of the interior of the body is densely filled with small ova. 
The density, thickness, and opacity of the tissues render the study of 
the reproductive organs impossible, except by sections, for which my 
single specimen is not suitably preserved. 

Color of the preserved specimen dull brown, covered above with 
small white specks, due to the papilla*, 

Length and breadth of the alcoholic specimen about 25 Tum ; thick* 
ness 2 to 3 ,ow . 

Station 2732, U. S. Fish Com. steamer Albatross, Oct. 2fi, 1886, 
N. lat. 37* 27'; W. long. 73° 33', in 1162 fathoms, dark green mud. 

Only one specimen was taken. It is remarkable for its great size, 
thickness, and solidity# liefer it to this genus only provisionally, 
because its reproductive organs are unknown. I detected only a 
single genital pore, of small size, near the posterior end, but a second 
may exist, for the specimen is broken and not well preserved in that 
region. The arrangement of the ocelli is sufficient to distinguish it 
from all other American species. 

It is possible that it lives at the surface among floating algro, and 
not at the bottom. 
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Eustyloohus, gen. nov. 

Tentacles with ocelli in the sides, or base, or both. Cerebral ocelli 
variously arranged. Marginal ocelli present. Stomach branches 
numerous ; distal branches anastomosed, 

Male and female genital pores separate, the female ducts opening 
backward. Seminal vesicle well developed, usually distinctly three- 
lobcd, the middle lobe with a long duct leading to the penis. Penis- 
sheath short and thick ; penis styliform ; granular gland not prom¬ 
inent, closely attached to the penis-bulb, often indistinct. 

Female orifice not far back of the male organ ; it connects with 
the vagina and with a long, narrow median duct which starts from 
the orifice and runs forward to or near the gastric region, where it 
connects with a flask-shaped vesicle, which is probably a sperma- 
theca or seminal receptacle. The vaginal duct expands into a short, 
swollen glandular portion, which bends upward and backward upon 
itself, and receives the uterine ducts. 

*This genus agrees externally with Sty lochus, but its reproductive 
organs are very different from those of that genus. 

The only European species which is described as having a similar 
spermatheca and median duct is Stylochus maculatus Quatrefages,* 
hut that differs in other characters. 

Eustylochus ellipticus (Girard) Vernli 

LVanovera HUptica Girard, Proc. Boston &oc Nat, Hist, vol. iii, p. 251, 1850 (de¬ 
scription very brief and imperfect): op. oit , pfr 848 (note on its embryology). 
Embryonic development of Planowrp elliptic*! in Journal Acad Nat. Science of 
Philadelphia, vol ii, p 307, aep copies, pp. 7-27, pi 1 -8, 1854 (details of its embry¬ 
ology, but no description of adult). 

Stimpson, Prodromus, in Prof* Phiiad. Acad. Nat. Soi., vol. ix p. 25 |f>], )857. 

Lang, Polyolftdun des Golfes von Neapel, p. 403, 1884 (<*opy of Girard's 1860 brief 
description). 

Styfochupnfo Uttnmli« Verrill, Report on Mar. Invert, of Vineyard Sd , etc, pp. 325 
[31J, 03? [388], pi. 10, fig 90, 1873. 

Stylochus Httorali* Lang, Polycladon des Golfes von Neapel, p 458, 1881 (copy of 
description in work last cited). 

Plate xt, figure 2; plate xu, huukes 1, 1plate xui, figures 1, la. 

Body fiat with thin, often undulated, ^j»d very flexible margins ; 
very changeable in form, usually, when creeping, long-oval, ellipti¬ 
cal, or oblong; in extension often narrowed anteriorly, but when at 
rest rounded or subtruncate at the ends ; often with a small median 

* Tills epeoios, described and figured by Quatrefages, dififors so much from all 
related forms, that it should, undoubtedly, constitute the type of a new genus, for 
which 1 propose the name Bet&rQstylooMm. Some of its characters are as follows: 

Thaks. Cork. Acad., Vol. VIII. 61 I‘mx, 1802. 
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posterior lobe, but at other times with a notch in the middle of the 
posterior margin ; frequently the breadth exceeds the length, but 
more commonly it is less than half. The tentacles are small, round, 
elongated and tapered in full expansion, often obtuse iti partial re¬ 
traction, translucent white, each containing an elongated, crowded 
group, extending from the base nearly to the tips, consisting of about 
twelve to twenty-tive small, but conspicuous, black ocelli. The ten¬ 
tacles are situated at about the anterior fourth of the body, and are 
usually separated by a distance equal to about one-fourth of its 
breadth, but the relative positions of the tentacles change according 
to the degree of extension. Frontal and cerebral ocelli usually about 
eight to twelve, often more in the largest specimens. They usually 
form four or six small paired groups ; the two groups most in ad¬ 
vance of the tentacles and situated over the frontal nerves sometimes 
contain three or four ocelli each, but more commonly only two ; the 
next pair of groups, which are nearer together and situated between 
or a little in front of the tentacles, about over the apex of the cere¬ 
bral ganglions, or near the base of the large frontal nerves, usually 
contain each only two or three ocelli, one of which b larger than 
the others, but in some adult specimens they contain four or live 
ocelli, the number in that case often varying id the right and left 
clusters ; a little farther back and directly over each gangloin there 
are often one or two pairs of ocelli; occasionally there are others 
placed singly over the posterior part of the gangloina. Young ex¬ 
amples often have only $ie two front pairs of groups, each consist¬ 
ing of two ocelli. Marginal ocelli numerous, black, easily seen with 
a lens ; they are most numerous on the anterior margin, where they 
are arranged mostly in two or three or more irregular rows along 
the pale border ; they extend back to the middle of the sides or be¬ 
yond, gradually decreasing in numbera backward; a few ocelli, 
which are usually loosely arranged somewhat in radial rows over the 

HeU'rotsylochu*. gen. oov. « 

Tentacle* with lateral ocelli; cerebral ocelli form two groups; apparently no 
marginal ocelli. Main stomach-branches few Genital openings separate. Vasa 
deftmnUkp Urge, discharging in to the ejaonlatcrry duct; seminal vesicle large, rounded, 
sessile. Muscular penis-bulb pyrlfonn A long, narrow, median duct {vagina Qustr.), 
runs far forward from the female orifice and expands into a flask-shaped seminal 
receptacle or epermatheca near the male organs; a swolletf egg-duct also connects 
with the female orifice. 

Type JBT. maculatus (Quatr. sp.) from Saint Male, under stones. (See Ann. des s<?i, 
net., iv, p. 144, pi, JV, figs. 3, 3a; pi vi, fig, 3, anatomy). 

Stylofikoplana maeulata Lang, op. ©it, p. 483, 
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frontal nerves, anteriorly, but often appear irregularly scattered, 
ocour farther from the margiu than the main rows. 

Mouth submedian, or at about the anterior third. Pharynx, when 
everted, short and broad, with numerous short, flattened lobules. The 
retracted pharynx has about six or seven pairs of principal lateral 
lobes and some smaller ones anteriorly and posteriorly. The six or 
seven pairs of lateral branches of the stomach, and also the anterior 
and posterior ones, have many dendritic branches at first, but distally 
anastomose freely making an intricate network. 

The copulatory organs lie in an elongated whitish spot, close to 
the posterior end. The most anterior part of this spot contains an 
elongated, swollen, median seminal vesicle, which tapers backward, 
and has two lateral lobes, continuous with the vma deferentia; back 
of this the small, opaque white, elliptical or barrel-shaped male organ 
ismoie or less distinctly visible ; the penis is short, straight, tapered, 
and appears to end at a small distinct external pore. The vae 
deferens extends forward, on each side, to the middle of, or some¬ 
times nearly to the anterior end of the stomach, in the form of a 
much convoluted opaque white organ, often distinctly visible from 
beneath, through the integument, even with the naked eye. 

Just back of the penis, and more indistinct, there is a smaller, 
swollen, short, pear-shaped female copulatory organ (vagina or copu¬ 
latory pouch) which has thick, rather opaque, glandular walls ; it is 
surrounded by, and connected with a larger translucent organ or 
cavity, and opens externally by the small genital pore at its pos¬ 
terior apex. The glandular part of the vagina, in most preserved 
examples, appears to he short, ovate or pear-shaped when seen from 
the ventral side, but its front end bends upward and then backward 
on itself, the dorsal bend being of nearly the same shsym and m/e as 
the ventral part, is mostly concealed by it ; the apex of the dorsal 
fold, in the largest examples, again bends forward, so that the entire 
organ in profile, is somewhat S-sbaped, but this is not the case m some 
of the smaller specimens. From the external female orifice a narrow 
but very definite duct runs forward, in the modian line beyond the 
penis and seminal vesicle to the gastric region, where it expands 
into a^n elongated flask-shaped vesicle, whfch lies below the stomach.* 
This appears to be a seminal receptacle or gpermatheca. 

* An organ precisely like Uns is flgmed by Quatrefages (op oit, pi vi, % 2b, a* 
present in bis Sty foehns maeulatm {ffcterostytochwi maculatui V.), as described in 
note on page 46fa By him it was considered a copulatory sac or seminal receptacle, 
and be called Its duct the vagina Others have doubted whether it forma part of the 
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Close to the female genital orifioe there is a minute pore, from 
which runs forward a long narrow duct (often distinctly stained 
with carmine in the preparations). This appears to be the main 
nephridial duct; it was traced as far as the gastric region. 

Color pale or deep yellowish biown, greenish brown, salmon, 
smoky brown, greenish yellow, etc., irregularly radially veined or 
reticulated with a pale, translucent, yellowish, whitish, or salmon 
ground-color and usually with a light brown, yellow, or whitish, 
irregular, laterally lobed median stripe, most distinct posteriorly ; a 
small posterior pale spot; margins pale. In some examples the yel¬ 
lowish brown color appears in the form of thickly arranged, irregu¬ 
lar, angular spots and patches on a pale translucent ground, while 
the stomach, pharynx, and reproductive organs (va* deferens) cause 
an elongated, irregular, lobulated, whitish median patch, more dis¬ 
tinct on the under side ; beneath white, pale gray, or pale flesh-color, 
or salmon, with a median, elongated, lobulated, light patch, due to 
the stomach and rasa deferentia . 

Length of adults 20 to 25 mni in extension; breadth, about 6 to 10 n,m . 

New Haven, Conn., to Casco Bay, Maine, common in shallow 
water and between tides, under stones, and in tide-pools. 

Fort Hale, South End, and Savin Rock, near New Haven ; Thim¬ 
ble Islands, abundant; Newport, R. I., on piles of bridges and 
wharves, 1880; Wood’s Holl and Vineyard Sd., Mass., common; 
Provinctown, Mass., at low-water mark, common, Aug., 1879 ; Salem 
and Gloucester, Mass,, on piles, 1877, 1878. Quahog Bay, Maine, at 
low-water, 1873 ; Banks of Newfoundland (V), T. M. Coffin. A 
number of large specimens were taken by Mr. Gilbert Van Ingen, 
Oct, 29, on the piles of tbe railroad bridge across West River, near 
New Haven, where the water is distinctly brackish. Each one was 
inside the shell of a recently killed barnacle (Balanus eburnens) and 
was evidently feeding upon its flesh. The barnacles may, however* 
have been killed by some other agency. 

A specimen taken at Savin Rock, near New Haven, laid its eggs 
on July 12th in large clusters placed close together on tbe inside of 
a glass bottle. The eggs themselves were very small and white, 

This is decidedly the most common species of the larger planarians 
found on the shores of New England, especially south of Massachu¬ 
setts Bay* I have not obtained it during many seasons of collecting 

reproductive system In our species H* connection with the orifice that I take to be 
the female genital pore is very obvious in some prepared specimens, in which the 
duct has taken a deeper staiu than the surrounding Darts 
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at Eastport, Me., nor elsewhere in the Bay of Ftindy, Therefore 
the specimen received from ('apt. Coffin marked as from the New¬ 
foundland Banks may be regarded as doubtful, as to locality. 

I have referred this species to the Plan or era elliptica of Girard 
with much hesitation, for l)r. Girard did not publish any description 
of his species by which it could be identified. lie did not even 
mention the arrangement of the ocelli in either of his papers, hut 
said, incidentally, that lie understood the genus Planocera as in¬ 
cluding Stylochus* Hence it may bo inferred that his species had 
ocelli iu the tentacles, hut not necessarily marginal ocelli. My prin¬ 
cipal reason for uniting S. littoralis with his species is because 
it has proved, in ray expeiience, to be the common shore species in 
the region of Massachusetts Bay, where Girard obtained his speci¬ 
mens. Nor have I found iu that district any other species which 
could be referred to his species with any degree of probability what¬ 
ever. As Pr. Girard published an important paper on the embry¬ 
ology of his species, it is very desirable to retain his specific name, 
if it can be located with any considerable degree ol certainty. 

PlailOCera lilamv, 1828 (omend ) 

Phtiot era SfctmpMou, Prodromus, p f>, 1857 (emend ) 

tariff, Polyeladcn, p 4.M, 1884 (emend) 

Body oval or elliptical and rather fiat in extension, thickened and 
convex when contracted. Tentacles slender, tapered, retractile, situ¬ 
ated at some distance from the anterior end of the body. A cluster 
of ocelli is generally situated in the base of each tentacle ; usually 
others form clusters between and behind the tentacles ; marginal 
ocelli wanting in the typical species, sometimes numerous. Genital 
pores separate, but near together, situated a short distance from the 
posterior eud of the body ; female duet is short (T-shaped, usually 
with a oopulatory pouch and accessory vesicle .(spennatheea); the 
vagina opens backward; the spermatheca is above or behind the 
vagina. 

I have modified the generic characters so as to include species 
which, like the following, have marginal ocelli, but otherwise' agree 
nearly with the typical species. For this group I propose, however, 
to establish a new subgenus : 

Subgemra, Flanoeeropsie, nov. 

Tentacles, cerebral ocelli, pharynx, and stomach as in typical 
Planocera; marginal ocelli present. Heproduoti>e organs mostly 
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similar to those of typical Planocera , but the seminal vesicle is free 
and three-lobed, with tho central lobe elongated, tapering backward 
into a narrow duet that joins the penis, while the side lobes are con¬ 
tinuous with the vam deferent la ; the penis-sheath is short, thick, 
conical; the penis is short, styhform. Female duct ruus forward 
a short distance from the opening and then bends upward and turns 
back on itself, forming a U-shaped tube. 

Planocera nebulosa itirard 

Planocera nebufom Girard, Proceeding Philadelphia Academy Natural Sciences, 
for J8H3, vol. vi, p. 3ti7, 18G4 , Verrill, Report on Invert, of Vineyard 8d, etc , 
in Aunual Report IT. S. Com. of Fish and Fisheries for 187f, pp 325 [HI), and 
032 [338], pi xiv, lig. 100, 1873; Lnntf, Polycladexi, p. 4G3 

Plate xl, figure 4, Plate xui, figure 3 

Body convex above and rather thick, especially in contraction. In 
usual extension, broad-elliptical or oblong, but capable of becoming 
l6ng-el)iptical or nearly circular ; edges sometimes thin and undu¬ 
lated. ^Tentacles rather long, slender, tapered, translucent whitish, 
retractile, situated near together and well back from the front mar¬ 
gin ; no ocelli in the distal portion, but a cluster of small ocelli is 
situated in the base. Mouth and stomach nearly central; the phar¬ 
ynx and stomach have four or five main lobes on each side, and the 
mouth is a little behind the middle of the stomach ; in some states of 
expansion the anterior and posterior lobes are somewhat prolonged. 
The bilobed cerebral ganglion is situated between or a little before 
tho bases of the tentacles. No ocelli were observed in the deep 
colored living specimens, above described, but when looked for in 
sections they art* found to be numerous. The ocelli in the bases of 
the tentacles form small rounded clusters, more easily visible from 
below than from above. Just back of each tentacle and a little 
more toward the median line there is a larger and more open (duster 
of ocelli; in the cerebral region there is a pair of small incon¬ 
spicuous groups, each containing about two or throe ocelli, while a 
few others are apparently irregularly scattered between and in front 
of the tentacles. The marginal ocelli are also minute and form two 
or three rows, some of wjiioh extend back to about the middle of the 
sides. 

Genital orifices two, small, near together, not far from the posterior 
margin. 

Color somewhat variable. Our specimens were usually olive- 
green with the paler ground-oolor showing more or less as whitish or 
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yellowish lines and mottling**; median dorsal stripe pale or greenish 
white ; margin whitish; sometimes the dark color is in the form of 
distinct irregular spots or blotches; ventral surface yellowish green, 
with the pharynx opaque whitish. 

According, to Girard the original specimens were dark gray, on a 
pale ground, and the median stripe was reddish,—a variation similar 
to that common in Emtyloehus ellipticus. 

Length 20 mm ; breadth 10 to 12 m,1 % in extension. 

New Haven, Conn., 1805, 1870, 1802; Newport, R. I., 1880 ; 
Wood’s Iloll, Mass., under stones neai* low water maik, 1880; 
Charleston, 8. C. (Girard.) 

On the southern New England coast this species is not common,— 
at least I have found it only in few instances and in small numbers 
during more than twenty seasons spent in collecting marine animals 
on these shores. Most of the specimens are immature. 

The structure of the internal reproductive organs of this species, 
owing to its opacity and dark color, were not well made out, m the 
adult specimen described above. Some additional observations on 
a smaller and somewhat immature specimen, apparently of the same 
species, recently obtained living, are here given. 

This specimen agrees with the larger and more characteristic ones 
described above in the arrangement of the ocelli, which, owing to 
the lighter colors of the integument, could be made out in the living 
specimen, though they are minute. The tentacles, however, were 
relatively smaller than in the larger specimen formerly described. 
They are tapered, acute, translucent whitish, w ithout ocelli except in 
the strictly basal part, so that thoy can scarcely be seen from 
above, but seen from beneath they form a small round group ; the 
clusters behind and between the tentacles, those in the cerebral 
region, and the marginal ocelli are nearly as described above, 
except that they are rather leas numerous. They can hardly be 
seen with a pocket lens. Scattered, minute, marginal ocelli occur 
even at the posterior margin. The color is light olive green, irregu¬ 
larly radiated and reticulated with rather faint, greenish white lines; 
margins and tentacles whitish ; a median streak over the stomach 
and a small elliptical spot close to the posterior eud, and inclosing 
the copulatory organs, are greenish white. Lower surface pale, the 
pharynx, stomachy and va$^ dtferens showing through as more 
opaque white organs. Mouth central ; pharynx with about six 
main lobes on each side. 

In this living speoimen the reproductive organs (1*1. xlii, tig, 3) 
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could be seen indistintitly when it was compressed under the micro¬ 
scope. There are apparently two fe»mall genital pores, near together, 
but distinct, as in E. elUpticus , with which this species seems to agree 
nearly in the structure of its reproductive organs. The convo¬ 
luted vas deferens, which runs up, on each side, to about opposite 
the middle of the stomach, discharges into the lateral lobes of a 
relatively large, three-lobed, or somew'hat anchor-shaped, seminal 
vesicle, winch is more conspicuous than most of the other organs ; 
its three lobes point backward, while its anterior end is broadly 
rounded ; its middle lobe is longer than the others, and connects 
with a narrow efferent duet. The male eopulatory organ is broad- 
elliptical, terminating in a conical penis-sheath and a small, short, 
straight, tapered penis, which terminates close to a small external 
pore. The larger or elliptical part of the male organ may be, at 
least in part, a u granular gland,” but I was unable to clearly dis¬ 
tinguish between the penis-bulb and the glandular organ. The 
female organs consist of two evident parts ; the more anterior por¬ 
tion is a small elliptical vesicle (eopulatory pouch ?) ; with a posterior 
pore ; the posterior portion is a narrower and more tubular organ, 
which appears to be a simple spermatheca. This specimen is not 
mature sexually and the female organs are not well developed. 

I have referred this, with considerable doubt, to Girard’s species, 
for the description of the latter was very meagre, and there is con¬ 
siderable difference in color. The color, however, is quite variablo 
in this group. The southern form may prove to be a very distinct 
species. 

The generic relations of this species are somewhat doubtful. In 
general structure, and especially in the characters of its tentacles 
and dorsal ocelli, it agrees well w ith the typical species of Planocera , 
but the latter genus is described by Lang and others as destitute of 
marginal ocelli, which are numerous in our species. In the struc¬ 
ture of the reproductive organs it agrees more nearly with Plano - 
oera than with Stylochus, as described by Lang. 

In many respects the reproductive organs are like those of Eusty* 
lochus, and it is possible that its affinities may be even greater with 
that genus than with Planocera, But as there is but a sipgle speci¬ 
men available for the study of the reproductive organs, and that 
seems to be immature, I am unable tet determine some of the details 
which hre desirable before its position can be fully established. 

The presence or absence of marginal ocelli might be regarded as 
not of generic importance. In that case the present species might 
be defined as a Planocera with marginal ocelli. 
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Imoglne Girard, 1863. 

Imogtne 8tmip&on, Prodronme, p. [4] 132, 1857; Lang, Polydadeu, p. 445. 

Body thin, foliaceous. Tentacles with a Ningle rather large ocellus 
at the tip. Anterior border furnished with marginal ocelli. Repro¬ 
ductive organs unknown. 

Imogine ooulifera Girard 

Imagine ovvlifem. Girard, Proc Philad. Acad. Nat Sci., p. 367, 1853; Btinipson, 
Prodromus, p. [4] 22; Lang,' op. cit., p. 446. 

pLATK XL, FIGURE 1. 

The only specimen that I have seen was small and immature. 
The reproductive organs were not developed. The body of this 
was very thin, obovate, with a broadly rounded anterior and a nar¬ 
rowed posterior end, when creeping. The tentacles were distant 
from the front margin, olavate, each with a very distinct ocellus 
in the rounded tip. The ocelli formed two linear divergent groups 
of about ten each, commencing between or a little behind the ten¬ 
tacles and extending much beyond them anteriorly. The pharynx 
and stomach wore not well defined, but the stomach appeared to 
have rather numerous (at least seven or eight) main lateral branches, 
which were much divided distally, and appeared to branch dichoto- 
mously. 

The color, to the naked eye, appears bright red with pale margins; 
when much enlarged the bright carmine red is seen to form irreg¬ 
ular radiating and branched lines, corresponding to the branches of 
the stomach, while the narrow intervening spaces, the gastric region, 
the cerebral area, the tentacles, and the margins are translucent 
whitish. The margin is, however, covered with small pale yellow 
spots. 

Length of the young specimen described and figured, in life, 
4*6 mm ; greatest breadth P5 mm . According to Girard, this species 
becomes 1*6 inches long; *5 wide. 

Buzzard's Bay, at Quisset Harbor, in 4 or 5 fathoms, on sandy 
bottom, Sept. 4, 1882, Charleston, S. C. (Girard). 

Family, Lbvtoiu-anii>J£ Stimp., 1857. 

Body broad, flat, usually thin or foliaeeous. Tentacles none. 
Mouth ventral, near the center of the body. ♦Pharynx large, lobed 
or plicated. The main lateral branches of the stomach vary in 
number; the dintal branches often anastomose freely. Ocelli nu- 

Tiuns. Conn. Acad., Vol. VIII. 62 1>kg\, 1892. 
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merous, usually forming four groups, two of which are cerebral, and 
two dorsal in the position of the tentacles of Planoceridm . Mar¬ 
ginal ocelli sometimes present, often wantiug or indistinct, The 
copulatory organs arc situated behind the mouth and more or less 
distant from the posterior end of the body. The male organ is 
directed backward. Male and female genital pores are usually con¬ 
siderably separated, but sometimes have a common external opening. 
In some genera a second female orifice is situated behind the ordin¬ 
ary one. No marked metamorphosis. 

The species and genera of this family are not easy to distinguish 
without a careful study, both of the living and prepared specimens. 
The majority of the speoies, while living, closely resemble each 
other in form, color, habits, etc., although the internal organs may 
show great diversities in arrangement and structure. Unfortunately 
it is generally difficult, if not impossible, to make out much of the 
internal anatomy while the animals are alive, owing to the thickness, 
density, and imperfect translucency of the tissues ; the presence of 
large quantities of ova ; the frequently deep colors, etc. On this 
account the species, as collected, are frequently confounded, and the 
rarc?r species, being mistaken for common ones, are often overlooked. 
The only sure way, therefore, is to save all the specimens seen. 

Even the arrangement of the ocelli is apt to be deceptive, for 
many very diverse species have the ooelli arranged in almost exactly 
the same way. Moreover the number of ocelli and the forms of the 
clusters in each species vary widely, according to the age of the in¬ 
dividuals; and the form and relative positions of the clusters of 
ocelli change greatly according to the states of contraction and ex¬ 
pansion. In life, part of the ocelli are apt to be overlooked on ac¬ 
count of their being more or io#s deeply imbedded in the integument, 
and perhaps, also, partly concealed by pigment, as well as because 
of their very small siae in some species. The marginal ooelli, espe¬ 
cially, are liable to be overlooked in several species, owing to their 
minuteness. I have found it impossible to see the marginal ocelli 
with the best of simple lenses, in some of our species, while they 
were alive, but could see them easily when the same specimens were 
properly preserved and mounted, 

The form is continually changing in life, and preserved specimens 
are apt to contract in all sorts of shapes, unless care be taken to con¬ 
fine them between glailacS before killing. 

The colors of each species, in life, are usually variable through a 
wide range of tints, and the special color-markings, when due to the 
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branches of the stomach, or to the reproductive organs, vary accord¬ 
ing to the kind and quantity of food, the season of the year, etc. 
Hence the forms and colors are usually of secondary importance 
in distinguishing the species and genera. 

The form and structure of the reproductive organs arc here of 
the greatest importance, but those organs can usually be seen 
only very imperfectly, if at all, unless the specimens are preserved 
and mounted in such a manner as to render them translucent/* A 
few species are sufficiently translucent while living, especially when 
immature, to afford a fairly good view of their internal organs when 
slightly compressed between glass, especially immediately after they 
are killed with some agent that does wot coagulate the fluids of their 
bodies, f The structure of the pharynx and the number and inodes 
of division of the main branches of the stomach afford characters 
of great value that can he easily observed. 

I have good reasons for beliving that there are a number of 
species of this group living on our coast, that arc not included in 
this article. This is doubtless largely due to lack of attention to 
this family on the part of collectors, myself included, owing partly 
to the prevalent impression that all the forms are members of one 
or two common species. I have observed young specimens of 
several kinds, too immature to describe specifically, that are evi¬ 
dently not the young of any of those here included. 

Leptoplana (Khronberg) Lang, (restr.) 

IWycelifi {p<trn) Quatrf., Ann tics sci. net., ser. 3, vol. iv. p. 133. 1845; Voyage 
on Sioilo, it, p, 33, 35. 

Leptoplana and Khistnode# (pars) Stlinp., Prodromus, p 3, 1857. 

Body foliaoeous, usually with thin undulated margins, usually 
elliptical or oblong, changeable. Ocelli numerous, forming four 
groups : cerebral and dorsal. The anterior or cerebral ones are sit 
uated over the cerebral ganglions, the dorsal groups occupy the 
position of the tentacles found in Pta^noreridce . No marginal ocelli. 
Pharynx with more or less numerous broad, short accessory lobes. 

Genital pores rather widely separated, the male pore distant from 
the posterior end of the body. Female pore opens backward and is 

# It must be noted that the form and relative positions of those oigana are more 
or less altered by rill modes of preservation, owing to contraction of the tissue*. 

f I have found hydrogen peroxld an excellent reagerft for this purpose Nitric 
aofd often does very well, as do many other agents In common use Alcohol, corro- 
alve sublimate, cforotnio acid, etc, render the tissues more opaque. 
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often in a circular pit; the female duct i6 usually elongated and 
forms a siphon-shaped organ, the longer and narrower leg of the 
siphon above the vagina, and extending backward into a more or 
less dilated spermatheca; the middle portion of the vagina* is 
thickened and receives, on each side, numerous ducts from the 
shell-glands. In at least two of our species there appears to be a 
Hinall posterior genital pore connected with the spermatheca by a 
narrow duct, somewhat as in Trigonoporurn. 

A large, round or pyriform, thick-walled “granular gland” is con¬ 
nected with the inale organ. Seminal vesicle usually well developed. 
Penis or verge often long and cirriform. In some species a sucker 
exists between the genital pores. 

The most obvious distinction between this and the closely allied 
genera is the unusual elongation of the female ducts and the verge, 
and the consequent wide separation of the genital pores. The ab¬ 
sence of marginal ocelli seems to be constant. 

Leptoplana virilis, sp. nov. 

Plate xmii, figures 1, la 

Description of living specimens :—Body thin, more or less ellip¬ 
tical, changeable. Ocelli conspicuous, black, arranged in four dis¬ 
tinct, rather large groups, those in the posterior or dorsal groups 
largest; the posterior groups are short-oblong or somewhat quadran¬ 
gular, divergent, situated near the ganglions, and have each about 
twelve visible ocelli; the anterior or cerebral groups are nearly par¬ 
allel, elliptical or oblong, a little nearer together than the others, 
and usually commence between the latter and extend considerably 
farther forward over the ganglions; they consist of many minute 
ocelli and each has a single distinct ocellus, larger than the others, 
at the posterior, and another at the anterior end of the group. 

Color pale brown covered with darker brown specks and with 
poorly defined pale blotches. 

Length breadth 10 tt,m in extension. 

Description of a specimen mounted in balsam :—This specimen 
(pi. xliii, figs. 1, la) shows that the ocelli are somewhat more numer¬ 
ous than described above, part of them being too deeply seated to 

* Tho first, or thickened, glandular portion of the duct (t\ pi uau, fig 1«) is 
usually called the mgina, hut it may not be the copulatory duct, at least iu such 
species as have a second female orifice farther back leading to the Bperrnathem, as in 
Trigodoponm, The latter duct, in such cases, is probably the true copulatory duct, 
the other serving for the laying of the eggs. 



A. E. Verrill—Marine Planariam of New England, 479 


bo readily ween in life ; the anterior clusters are shorter than in life, 
owing to contraction. The retracted pharynx has five pairs of large 
lateral lobes, and a pair of smaller ones anteriorly. The mouth is 
about opposite the second pair of large lobes. 

The greater part of the body is tilled with small rounded ovarian 
folicles (o, o) crowded between and around the branches of the 
stomach. A still larger rnunbei of sperrnaries (t> t ), of smaller Bize, 
are arranged around and between the ovaries.* Only a part of them 
are represented in the figure. 

The male organs of copulation are larger than in most species and 
rather conspicuous. The muscular penis-sheath (</) is stout-cylindri¬ 
cal, or slightly clavate, longer than broad. Its anterior part is cov¬ 
ered by a nearly globular “granular gland” (/*) with thiok, dark 
colored walls. The seminal vesicle (r) in a ventral view appears 
like a rounded cap anterior to, and above the granular gland ; it con¬ 
sists of a median and two lateral lobes. The penis (y>) is long, 
slender, and somewhat enlarged at the end, as seen in this example, 
in which it is retracted and probably unnaturally crooked and 
twistod, owing to the mode of preservation. 

The female genital pore is situated at the bottom of a large and 
deep funnel-shaped pit (perhaps produced by contraction), and is 
situated about a third of the distance from the male pore to the end 
of the body, The female duet (e, e ) extends forward to near the 
male pore where it bends upward and turns abruptly backward on 
itself, and then becoming a narrow tube (e'), runs backward con¬ 
siderably beyond the male genital pore and connects with a rather 
large and nearly round spermathoea or rereptaculum seminal is. 

This organ (a, s') seems to consist of two parts or compartments, 
for in some specimens there can be seen a smaller rounded organ (s') 
overlapping or resting upon its anterior side and apparently having 
its cavity continuous with the other. In other specimens it is in 
front of the main vesicle and seems joined to it by a neck. These 
parts are, however, much obscured by the glandular organs of the 
region, the stomach branches, and other organs. The first or ventral 
portion of the female duet (?’), which is usually considered the 
vaginaf or bursa copulatri ie is rather thick, increasing in diam eter 
to the anterior bend, and it receives, on each side, the ducts of very 

f This preparation has been stained with borax-carmine and with picric acid, so 
that the organs show very plainly. The sperraaries are dark brown and the ovaries 
bright red. Other mounted specimens of the species agree well with this one 

f See note under the genus, p. 477 



480 A. IS. Verrill—Marine Phmariam of New England. 

numerous " shell glands ” (u>) which radiate outward and back¬ 
ward from it. The outlines and connections of the large uterine 
sacs, which also join the vagina, cannot be distinctly seen, but they 
lie alongside the stomach, and are filled with eggs. The vas def¬ 
erens also runs up along each side of the stomach as a convoluted 
tube. 

Off Cape Cod, at Station 307, in 31 fathoms, 1879 ; also at Sta¬ 
tion 747, off Nantucket Shoals, in 13£ fathoms. 

Leptoplana variabilis (Girard) Dieting 

Potyscelut variahdts Girard, Proc. Boston Soc. Nat. Hiat, vol. fii, p 251, 1860. 

Leptoplana oariahih* Dinning, Revision Turbell., Sitz rnathem-nat, xliv, p, 642, 
1861 

Plate xlt, mums 7, Platk xliii, figures 2, 2«, 3, 3 a, 36. 

Description of living specimens: —Body thin, smooth, oblong or 
elliptical in extension, with the edges usually much undulated ; very 
active and changeable in form. 

Ocelli black and conspicuous; the cerebral clusters, which are sit¬ 
uated over and in front of the ganglions, arc decidedly elongated, 
usually fusiform and distinctly widest in the middle, but sometimes 
widest at the front end, subparallel or more or less divergent, and 
changeable in position according to the extension or contraction of 
the tissues about them ; the hind end often extends as a narrow line 
or single row of ocelli back of the dorsal groups ; the cerebral 
clusters may contain 25 or 30 ocelli each. The posterior or dorsal 
clusters are more or less circular or oval, each containing ten to 
fifteen rather large, conspicuous, black ocelli; a few of those in front 
are usually larger than the rest. 

Color often yellowish brown, becoming paler toward the translu¬ 
cent margins and darker around the light gastric streak. The gan¬ 
glions and nerves are not red. 

Other specimens (as No. 730) are light salmon or light yellowish 
brown, thickly spotted with darker orange-brown, and with an inter¬ 
rupted pale streak over the stomach and reproductive organs. 

Length of the larger specimens 12 to breadth 4 to 8 wm . 

Description of specimens mounted in balsam :— The tissues are 
thin and fairly translucent. The pharynx has a large anterior, and 
a small short posterior lobe, with six principal lobes on each side. 
The mouth is nearly in the middle of the pharynx, but in advance 
of the middle of the body. 

In the larger examples (PL jtun f figs. 3 to 3J) the greater part of 
the body is filled with numerous ovarian and spermary vesicles, the 
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latter being more numerous and smaller than the former, and 
often grouped around them in clusters.* 

The male genital orifice is far from the hind end of the body. 
The granular gland (A*) is nearly round and prominent. The seminal 
vesicle (r) rests against the anterior side of the granular gland and 
consists of a central and two lateral parts, partially concealed by the 
granular gland, the exposed part being obovate or somewhat pyri¬ 
form, as usually seen ; the lateral portions are continuous with the 
oasu deferent!a ( d ). The penis-sheath (y) i* short, stout, somewhat 
conical ; the penis itself, or verge, (]>) is very long and slender, 
eirrifonn or hair-like, apparently somewhat chitinous, usually more 
or less coiled, often exsert in the preserved specimens. 

The female genital orifice is usually surrounded by a broad circu¬ 
lar pit. The first part of the duct (or vagina, r) is relatively large 
and long, a little expanded at the end, narrowing farther forward 
and bending upward and backward close to the male orifice, where 
it expands into a small ovate vesicle, from which it extends back¬ 
ward as a narrow moniliform tube (/;') which runs back beyond the 
external orifice and passes into the elongated cornucopia-shaped 
spenuatheea (a), which is broad at the anterior, and pointed at the 
posterior end. In many specimens them appeared to be a small duct 
leading Irorn the posterior end of the spermatheca to a minute ex¬ 
ternal orifice (,r), but this is uncertain, for it may be the ncphridial 
duct. 

Vineyard Hound to Eastport, Me., low-water mark to 42 fathoms 
or more. Abundant at Gloucester, Mass., on the shores, under 
stones, on the piles of wharves, and in tide-pools, especially at Ten 
Pound Island, 1878. Off Cape Ann, Mass., station 150, in 42 
fathoms, muddy bottom, 1878 (No. 20). Casco Hay, Me., in tide- 
pools, 1870 ; Eastport, Me., in tide-pools and under stones at low - 
water mark, 1808, 1870, 1872. Vineyard Sound, on telegraph cable, 
off Cutty hunk Island. 

The original description of this species is almost useless for its 
identification. It is as follows: “This species is oblong-shaped, 
somewhat lanceolated, of a color varying from a light greenish yel- 

# In the specimen ($o. 20) illustrated (tigs. tho ovaries aro colored light red, 

while tho testes ate colored dark rod by the staining fluid used (alcoholic borax-car¬ 
mine) and are, therefore, ensily distinguishable In order to pre\ont confusion, only 
a part of these organs are actually figured The uterine sacs, oviducts, and most of 
the large sperm-ducts are also omitted, as well aa the branches of the stomach, all 
Of which can be seen, more or less distinctly, in the preparation. 
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low to an orange red, with a minute punctulation of a deeper red. 
The relative position of the eye-specks is subject to some variation. 
I have found it in Boston and Beverly harbors, always in deep 
water. It spawns in January and February. Entire length, half an 
inch.” 

The expression “deep-water” at the time the above was written 
probably meant 12 to 25 fathoms or less, 

Although I have dredged extensively in the same waters whore 
Girard’s species was taken, and at all depths, T have never obtained 
any plauariau that could be referred to his species with any proba¬ 
bility ot correctness, unless it be the species described above, which 
is a common one in Massachusetts Bay. Thete is nothing in Girard’s 
description of specific importance except the color, which is more or 
less variable in all the species of the genus. Other species of Lep - 
toplana >, observed by me, are often tinged with reddish, or pale 
orange, but seldom so decidedly as his description would imply. 
Some of the varieties of the present species are, however, decidedly 
orange-red and have darker red or brown spots, nearly as stated in 
Girard’s description. This fact, and the correspondence in locality 
induce me to adopt his name lor this common species. 

That his species was a Leptoplana is probable, because of his call 
nig it a Pohjeefifty which, as used by authors at that time, was near!) 
equivalent to beptoplaua . From the description alone, it would, of 
course, be impossible to tell even the genus to which his species 
belongs, for no indication of the actual arrangement of the ocelli is 
given. 

It is quite possible that this species is identical with L. eUipsoide s 
Girard, described by him a few years later from the drawings of Dr. 
Stimpson, The latter, as it exists in the Bay of Fundy, is a much 
larger and broader form, with less conspicuous ocelli, and presents 
some othor differences, as noted below. But these variations may 
be due to greater age, or to more favorable conditions of growth. 
My specimens arc not sufficiently numerous to enable me to form a 
complete series between the two typical forms, They are, at any 
rate, very closely allied. 

Among foreigu species, the nearest relative of this species is, per* 
haps, X. DrVbachiemis ((Ersted) of Greenland. The latter has 
more numerous lobes to the pharynx and stomach, and differs, also, 
in the form of the genital organs. 
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Leptoplana ©llipsoides Girard 

Li'ptoptuna eHipwtdm Girard, m Stimpson, Invert Grand Mannn, p ‘27, pi 2, fig 
16, 1863, Dieting, Heusion dcr Turbellanon, Abflieilimg: Sit/ d matliem - 
naturw , xhv, p 613, 1H61, Laug, Polycladew p 612, copy of original do«cnp- 
tion 


PLA1K \l, FI0UBP8 5, 6, PLATE ALI11 tHlUBBS 1, 4a 4 b 

Description of licing specimens: —Body larges flat, rather thin, 
UHually broad-ovate or broad-elliptical, but capable of becoming 
long-elliptical; the edges are thin and frequently strongly undulated, 
and are capable of being used for swimming by means of rapid un- 
dulatory motions. 

Ocelli are small, black, and not very conspicuous; those in the 
dorsal dusters arc larger than those in the cerebral clusters. The 
latter are relatively rather small, somewhat elongated groups, broad¬ 
est near the middle, narrowing to a point anteriorly, and containing 
numerous (often 30 to 40) minute crowded ocelli They are situated 
a little forward of the other groups in usual states of the body, 
but in some states of contraction of the anterior and dorsal region 
they may be drawn back, so as to lie between, or even behind, the 
dorsal groups. The dorsal groups are usually nearly circular and 
contain numerous (20 to 25) ocelli of different sizes, some ot which 
are much larger than the rest. 

Color, various shades of dull yellowish brown, greenish brown, and 
reddish brown, usually more or less distinctly marked with irregular 
spots or blotches of darker brown, and with small specks of whitish; 
a lighter colored median streak runs over the gastric region, and 
another covers the genital region farther back ; frequently the two 
streaks are united into a continuous median streak that extends 
nearly the whole length of the body. Under surface pale grayish 
or yellowish white, the whiter pharynx and vasa deferent in showing 
through indistinctly. 

Length of large specimens, in extension, 25 to 35 ,,,m ; breadth 12 
to 20 mm . 

1Description of mounted, specimens :—The specimens mounted in 
balsam are not sufficiently translucent to show distinctly many of 
the internal organs, owing m part to their large size and the gieat 
amount of pigment, but more particularly to the fact that the body 
is so densely filled with ovarian and spermarian vesicles that the other 
organs are obscured. 

Teaks Com* Auad, Vol VIII. 63 January, 1893. 
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The male genital organs (PI. xltii, figs. 4a, 4 b) are close to the 
posterior end of the stomach; there is a conspicuous, nearly round, 
granular gland ( k ); at the anterior end of this, and partly concealed 
by it, the seminal vesicle (r) can be seen; its form is pyriform or 
rounded and cap-like, its length, as exposed, being usually greater 
than its breadth; it consists of a central, and two lateral parts, which 
are dilations of the va* deferf/itt; the penis-sheath is stout-cylindrical 
or somewhat expanded at the*end; the perns (p) is long and slender, 
cirriform, coiled lip more or less in contraction; the external open¬ 
ing is often, in preserved specimens, laised on a conical elevation, 
and sometimes the penis sheath is piotruded as a clavate papilla. 

The female genital opening is usually situated in a broad funnel- 
shaped depression of the surface in preserved specimens ; irom this 
opening the nearly cylindrical, thick-walled, tubular duct or vagina 
(t>) runs forward nearly or quite to the male oufiec, where it bends up¬ 
ward and then turns back a aid upon itself in the shape of a siphon ; 
at the bend it expands somewhat, into a small vesicle ; but its distal 
or dorsal portion is a narrow, somewhat momliform tube (?>'), there 
being a series of slight constrictions along most of its length ; it 
extends back beyond the external femalo orifice into a rather large, 
elongated, somewhat flask-shaped, thick-walled speunatheea (a). The 
first, or ventral portion of the female duct (vagina, v) receives, on 
each side, numerous slender ducts of the tubular shell-glands that 
radiate outward from it in every direction, except directly forward. 
The connections of the uterine sacs or oviducts were not observed. 
Opposite tbe posterior end of the spermatheca there appears to be 
a minute external orifice that communicates by a slender duct with 
the spermatheca, but this connection was not fully demonstrated, 
nor was it seen in every specimen examined; it may be the nephri- 
dial duct* 

Gulf of St. Lawrence to Casco Bay, low-water mark to 60 fathoms. 
Common at Eastport, Me., and Grand Mcnan, N. B., 1862 to 1872, 
at low-water marie under stones, in tide-pools, and at all depths down 
to 40 fathoms, on stony bottoms. Halifax, 1ST. S*, 8 to 10 fathoms, 
1877. Casco Bay, Maine, 10 to 12 fathoms, 1876. 

This species, as stated under L. v(triabilti y is closely related to the 
latter and may prove to be only a larger and more fully developed 
variety of it* The principal differences, externally, are the larger, 
broader, and more robust body, and the relatively smaller and much 
less conspicuous ocelli. The color is variable in eaoh and not essen¬ 
tially different, unless the small white specks of tbe present species 
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be characteristic, which is doubtful. Internally, the structure is very 
similar, but the first part of the female duct (vagina) in this species 
is relatively shorter and smaller, and the spermatheca is somewhat 
swollen or flask-shaped, while that of L . mriabilis is rather cornu- 
oopia-shaped. The male organs are very much alike. 

The amount of the variations in form, proportions, and position of 
the genital organs that may be produced by the preserving and hard¬ 
ening fluids is, however, very uncertain. These closely allied forms 
should bo more carefully compared as to these organs, when living, 
or at least before immersion in hardening agents. 

« 

Leptoplana angusta, ep. uov 

Puts xl, piaeu® 8, Plate \mv, nanuFs 2, 2a, 3. 

Body very changeable, in extension rather narrow and elongated, 
elliptical or oblong, the length exceeding half an inch and equal to 
about three times the breadth, very thin, with the margins flexible, 
and usually more or less undulated and curled ; the front end is 
usually rounded ; the posterior end is often notched or emarginate 
in the middle. 

The cerebral and dorsal clusters of ocelli blend, and form two 
nearly straight and parallel fusiform groups, often nearly linear in 
the small specimens, pointed at both ends, and situated well forward. 
In the larger specimens these groups have a distinctly wider portion 
behind the middle, composed of a small cluster of larger ocelli be¬ 
longing to the dorsal groups, which are partially detached from the 
cerebral groups ; but iu the smaller specimens the dorsal ocelli can 
hardly be distinguished from the others, which mostly lie in two 
rows in each group. 

The retracted pharynx is large, elongated, elliptical, with numer¬ 
ous short» nearly equal lobes along the sides, of which about twelve 
or thirteen pairs can usually be distinguished. The mouth is some¬ 
what behind the center of the pharynx. The stomach has numerous 
lateral branches and a great number of terminal twigs which anas¬ 
tomose pretty freely distal I y. 

The reproductive organs extend entirely around the pharynx and 
Stomach, thus forming an opaque or dark colored elliptical z,one. 
The i>am differentia in the larger specimens are often conspicuous 
organs along the sides of the stomach. The uterine sacs in some 
specimens are large and swollen with masses of eggs, opposite and 
behind the posterior part of the stomach. The copulatory organs 
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are situated rather far hack and are not easily seen in moRt of the 
preparations. The male organs consist of a large, elliptical, muscu¬ 
lar penis-bulb more or less concealed by a large rouud granular 
gland ; the sessile, rounded or oval seminal vesicle is situated above 
and partly behind the anterior end of the granular gland ; the penis- 
sheath is rather long and largo, cylindrical or sometimes elliptical ; 
the penis is, apparently, simple and conical, without a slender chit- 
inous cirrus. The glandular portion of the siphon-shaped female 
duct is elongated and dilated anteriorly, in the largest specimens, 
and extends from near the posterior margin of the body forward to, 
and often beyond, the male orifice, as seen in the best preserved 
specimens. This region is usually so altered by contraction that the 
reproducti\c organs art* evidently mu<*h altered in form and position 
in ncavly all cases, and therefore vary in different specimens from 
the same lot. The larger specimens arc filled with numerous ovarian 
and spermaiian folieles, and the uterine sacs and rasa deferentta are 
swollen with their contents. 

Color above, while living, various shades ol light brown, often 
tinged with daiker hi own in the middle and at the margins. 

Length, in extension, while living, 12 to 16 nm \ breadth 4 to 6 intn . 

Provineotown, Mass., 1879, abundant among h\droids, barnacles, 
etc , on the bottom of a whaling vessel, recently arrived from off the 
Carolina coast. It was associated with several southern species of 
molhisks, crustaceans, etc. 

This species is not a typical foptoplana , but it appears to be 
closely allied to several foreign species referred to that genus by 
Lang and others. In its external characters it agrees with the genus 
Elasmodes of Stimpaon, which Lang unites with Zeptoplana. 

Trigonoporus Lang, op ou, p 502 

Pharynx with numerous lateral lobes, stomach with about live or 
six pairs of main branches, which at first branch arborescently, but 
distally anastomose more or less completely. 

Marginal ocelli numerous, but minute ; many other similar minute 
ocelli are scattered over the frontal region. Cerebral ocelli numer¬ 
ous, forming large clusters over the ganglions and frontal nerves. 

Dorsal ocelli small and numerous, forming crowded groups, some¬ 
times confused with the cerebral clusters. Male copulatory organ 
with a well developed pyriform penis-bulb and granular gland com¬ 
bined ; muscular penis-sheath conical or funneWhaped j penis sim¬ 
ple, conical; seminal vefticle apparently wanting. Female duct 
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siphon-shaped, with an external opening at each end. Its anterior 
opening is very near the male orifice (in contracted specimens often 
in the same depression); the posterior orifice is smaller and consider¬ 
ably farther back. A special sperraatheca is wanting, or may be 
formed by a dilation at the anterior bend of the vagina, and not 
much specialized. 

The single European species ( T\ cephalophthalmus), for which this 
genus was constituted, is a long and narrow form, with the groups 
of ocelli all confused, while our two species are broad and stout 
forms, with the four main clusters of ocelli clearly distinct, ami ar¬ 
ranged much as in Leptoplana and Ciyptorelis, from which they dif¬ 
fer but little in general appearance, when living. From Leptoplana 
they are, however, easily distkiguishod by the presence of numerous 
marginal and frontal ocelli, and by the peculiar structure of the gen¬ 
ital organs. In the structure of the reproductive organs, and espe¬ 
cially in having two orifices for the female duct, both of our species 
agree well with the type-species of TYigonoporus. 

The cerebral ganglions and main nerve-trunks in both of our spe¬ 
cies are distinctly pale red in life, the color resembling that of the 
nervous system of certain nemerteans belonging to the genera Linens 
ajtd Cerebratnlus . This observation was repeated many times, and 
in different years, so that it can scarcely he due to any temporary 
cause. I have not observed a red color in the nervous system of any 
other planarian. 

Trigonoporus folium v>rriit 

leptoplana folium Verrill, Marine Invert of Vineyard Sound, etc , pp C>.$2 [H8] 
1873 , Lantf, op fit., p 512 , copy of original description 

Plate xm, fhutres 5, 5a, r»; Pi ate \ui mqures 5, 5u, 55, Plaie \uv phu hes 
1, 4a, 45, 4c, id , 55, C>, 7 

Description of living specimens: —Body very changeable in form, 
rather fiat, leaf-like, in extension oblong-elliptical or ovate, and 
usually narrowest anteriorly, capable of contracting to short, rounded 
or broad-ovate forms ; margins more or less undulated, w hen in rapid 
motion* 

Ocelli small and rather inconspicuous; the dorsal groups are sit¬ 
uated at about the anterior fourth or fifth ; the cerebral groups are 
elongated, irregularly fusiform, there being two broader portions, 
united by a narrower one, in the middle of each ; they taper to a 
point at both ends, with numerous minute ocelli in the broader parts, 
near the middle and over the front and posterior ends of the gan- 
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glions ; they are nearly parallel, not far apart, extending both behind 
and before the brain, but diminishing in breadth over the middle 
of the ganglions ; one or two of the anterior ocelli are usually dis* 
tinctly larger than most of those in the clusters. The smaller but 
more conspicuous dorsal groups, which arc a little farther apart ami 
situated rather behind the ganglions, oontain a moderate number of 
rather larger ocelli, forming somewhat angular or irregularly rounded 
clusters, while just behind each group there is usually a small de¬ 
tached cluster of two, three, or more ocelli. In some specimens 
these small clusters are not noticeable, while in others they nearly 
blend with the main clusters. 

The mounted specimens show, also, two, three or more rows of 
minute marginal ocelli, extending aroitnd the anterior margins, back 
to the middle of the sides, and in small numbers even to the posterior 
end ; many other similar minute 006111* are scattered over the whole 
frontal legion, in advance of the cerebral groups, and some of the 
largest of these are ranged along the main frontal nerves. 

Color, in life, yellowish flesh-color or pale ocher-yellow, lighter or 
darker yellowish brown, etc,, becoming paler and translucent near 
the margins which are whitish ; the ganglions and main neives are 
pale red or pink; the stomach has very numerous, much lobed a^d 
divided branches, which often show through as brown markings; 
over the stomach and pharynx there is a whitish or pale reddish 
streak; behind the gastric streak there is a small elliptical whitish 
patch over the genital organs. The ventral surface is paler and 
shows a whitish gastric spot and the opaque van deferens running 
up along each side of the stomach. 

Length in life, 18 to 28 w,n ; breadth 10 to 15 mm . 

j Description of specimens mounted in balsam :—The ocelli, in the 
mounted specimens (PI. xuv, figs. 4fi, &b) f appear more numerous 
than in the living ones, because more of those that are situated deep 
in the integument become visible, and consequently the shape of the 
clusters, especially the cerebral ones, appears to be different, in addi¬ 
tion to the effect of contraction. The brain (fig. hh) is only slightly 
bilobed. The stomach-branches are so thoroughly anastomosed that 
the body-parenchyma, as seen by translucency, appears to be ver- 
miculated, or divided in many places into polygonal compartments, 
in some places even having a honey-combed appearance while in 

* Thee* small scattered and marginal ocelli were not notioed in the living speci¬ 
mens, doubtless owing to their small sise The examinations were mostly made with 
a good pocket lens, or a dissecting microscope. 
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other parts the spaces are rosette-like ; owing to the contraction of 
the tissues the surface is reticulated by corresponding grooves. The 
ovaries and spermaries when present are numerous and arranged 
somewhat in rosettes, but they are not developed in most of the spe¬ 
cimens, even when of large size.* The granulai gland and muscular 
penis-bulb together form a conspicuous, broad-pyriform organ (PI. 
xliv, figs. 4, 4a, 0, 7, &), which is partially translucent aud shows 
a radially vermiculated structure within (k f ) and a central funnel-like 
opening to the ejaculatory duct; the anterior, opaque, rounded, 
glandular portion, forms, in some specimens, a slight median angle, 
or prominence. The muscular penis-sheath (figs fi, 7, </) is strong 
and usually regularly funnel-shaped. The penis (/>) is small, 
tapered, styliform. • 

The anterior female pore is near the male orifice, and in some spe¬ 
cimens, owing to contraction of the tissues, both are brought close 
together into a single pit-like depression (tigs. 4, 7); the dorsal por¬ 
tion of the female duct (a') is somewhat elongated, and its posterior 
opening is at a considerable distance from the anterior orifice ; the 
ventral part of the duct (v) is shorter aud broader, and it receives 
the ducts of numerous shell-glands (w); at its upward bend it is con¬ 
siderably dilated, aud this part probably serves as a spermatheca. 

Behind the secoud female orifice ( $ f ) there is usually visible a 
slender median duct which appears to terminate in a minute med¬ 
ian pore (u) ; this is, perhaps, the central nephridial duct, but its 
extension forward could not be traced in the preparations. 

The rma deferentia are large and convoluted, in the specimens 
containing ova, and extend forward to or beyond the middle of the 
stomach. The uterine sacs, iu the same specimens, are large and 
moniliform, each one containing four or five rounded masses of 
eggs ; they extend forward to about opposite the mouth. 

In the sexually developed specimens the spermaries are very 
numerous, especially between the outer meshes of the gastric branches, 
where there are few ovaries ; farther toward the center they often 
form groups of five to ten around a single ovarian folicle, thus hav¬ 
ing the appearance of a rosette, with the larger ovarian folicle in the 
center, each rosette occupying one of the meshes formed by the 
digestive tubes. 

Long Island Sound to Kasfcport, Maine, from low-water mark to 

♦ Probably the breeding season was mostly past when they were collected, in mid¬ 
summer, but they are present Iu the original Specimen obtained In April, and also m 
the one from station 784. 
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54 fathoms. Off Watch Hill, R. I., 4 to 5 fath. among algaj, specimen 
with ova, April, 1872 (A. E. V.); off Point Judith, R. I., sta. 784, in 
20 fath., with ova, 1880; off Block Island, sta. 812, 28£ fath.; off 
Gay Head, Martha’s Vineyard, 18 fath., 1887; off Cape Cod, sta. 301, 
27 fath., 1879; off Cape Ann, Mass., at stations 134 and 130, in 20 
fath., and at sta. 1H2, in 45 fath., 1878; Eastport, Maine, 1870. 

There is considerable variation, both in external appearance and 
in the form of the reproductive organs in this species, but I believe 
the differences observed are due to age, season of the year, presence 
or absence of ova, and the amount of contraction when preserved. 
As it might be doubted whether all the forms can be referred to 2\ 
folium, I have thought it well to give here a special description of 
the original type-specimen of that species, for comparison with the 
later and better specimens, described above. 

Description of the original specimen from life :—Body very flat, 
foliaeeous, with the margin thin and undulated ; outline very change¬ 
able, broad-ovate, narrowing to an obtuse point at the anterior end ; 
sometimes oblong or elliptical and but little narrowed anteriorly. 

Ocelli in four groups, near the anterior end ; the anterior or cere¬ 
bral clusters are parallel, narrow, elongated, widest in the middle, 
close together, almost blending on the median line, and composed of 
many very minute ocelli, less easily seen than those of the other 
clusters; the terminal ocelli are largest; the dorsal or posterior 
groups are rather small and irregular ; in some states of extension 
often triangular, with the pointed end backward ; marginal ocelli 
numerous, but minute, in two or three rows near the edge, with 
others scattered over the frontal region, visible only when much 
magnified. 

Color, pale yellowish flesh-color, veined with dendritic streaks of 
darker flesh-color and whitish lines; an interrupted longitudinal 
whitish streak in the middle, over the stomach and pharynx, and a 
small median whitish streak farther back. 

Length, 20 mm to 25 mm ; breadth, 10 mm to 15 n,m . 

Off Watch Hill, 4 to 0 fathoms, among rocks and algee, April, 1872* 

Description of the original type as preserved: —This original type- 
specimen, mounted in balsam, shows many of the anatomical charac¬ 
ters (PI. xliv, flgs, 4—4c), but the posterior end had been mutilated 
in life and only partly healed; in consequence of this the female 
reproductive organs are not perfect. This also accounts for the 
broad emargination of the posterior end, mentioned in the original 
description. 
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The pharynx is short and broad and has five large lobes on each 
side, some of which are bilobed, and two small lobes near the anterior 
end. The mouth is somewhat behind the middle of the pharynx. The 
stomach has five or six main branches on each side and these are 
much branched and extensively anastomosed distally, as described 
above. 

The meshes or interspaces between the stomach-branches are filled 
with large numbers of rather large ovarian folicles and a much 
greater number of smaller spermaries which are grouped closely 
around each of the ovarian folicles, so as to form rosettes where they 
are not too much crowded ; distally the spermaries increase in num¬ 
bers, while the ovaries diminish. 

The combined granular gland and penis-bulb (figs. 4, 4 a, k) form 
a regularly pyriform organ, rounded anteriorly, and having essen¬ 
tially the same structures as in the specimens described above ; the 
penis and penis-sheath (q) also agree well with those already 
described. Owing to the mutilation of the female organs and the 
contraction of the parts, the anterior female orifice and the male 
orifice are brought close together, and the posterior female orifice is 
not distinguishable. 

This is a very active and restless species. One specimen protruded 
its multilobed pharynx when placed in alcohol. A specimen (sta. 
136, July 26, 3 878) was filled with white eggs, visible through the 
integument of the ventral side, while living. 

When preserved in alcohol, the specimens retain their form better 
than those of most of the related species, and usually do not curl up 
much ; the preserved specimens are rather thick, firm, usually broad- 
ovate, narrower toward the front end, which is often somewhat 
lanceolate; the mouth is usually visible as a small round central 
opening; the small male reproductive orifice, or a papilla in its place, 
is often distinct. 

Trigonoporps dendriticus, Bp . nov. 

Plats xli, mua» 4; Plata xlu, fiouebs 4, 4a, 44s Plate xLm, figukf, 6 . 

<* 

Body usually ovate with the anterior end narrowed and more or 
less pointed, edges undulated and flexible, but the form is subject to 
considerable changes, though less so than in the species of Lepto - 
plana. 

Ocelli minute and rather inconspicuous; the cerebral groups are 
pear together* irregular and somewhat elongated, composed of 
Numerous very small ocelli whioh mostly lie over the anterior and 

T*aj*$. OoNif. Acad., Vol. 'VIH. f»4 Januaey, 1BS3. 
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the posterior ends ot‘ the ganglions, so that each cluster is constricted 
in the middle, or somewhat hour-glass shaped ; the dorsal groups 
are more conspicuous, but usually smaller, irregular, longer than 
broad, often somewhat elongate-triangular, with the acute end 
directod backward ;* they are well separated from the cerebral 
groups and are, for the most part, behind them; marginal ocelli are 
small but numerous, in two or three rows extending back to the 
middle, while numerous small ocelli are scattered over the whole 
frontal region. 

Color pale yellowish or pinkish, with brown dendritic markings, 
due to the much divided and lobed stomach branches ; the pharynx, 
showing distinctly through the integument, forms a deeply lobed 
central spot. The eetebral ganglions and nerves art* reddish. The 
mouth is rather large, situated in front of the middle, and about op¬ 
posite the second pair of large pharyngeal lobes. Phaiynx is large 
and has about live pairs of large and long lobes. The main branches 
of the stomach fork and divide arborescently atliist, and the branches 
aro much lohulated along their sides, giving them a fern-like appear’ 
ance. They do not anastomose so freely as those ot T folium . 

Length 12 to 15 mn) ; breadth 0 to 8 ,uru . 

The reproductive organs (PI. xnv, fig. 3) agree pretty nearly with 
those of T. folium , as seen in the monntod specimen, Tim penis- 
bulb and granular gland together are more oblong than in that 
species, and there appears to be a constriction near the front end, 
partially separating the cap-like anterior portion from the rest. The 
penis is short, conical, and simple; its sheath is not so thick and 
strong as in T. folium The anterior female orifice is a little distance 
back of the male orifice; the glandular part of the vagina is elon¬ 
gated, and its posterior orifice is situated well back. 

Off Race Point, Cape Ood, sta. 817, in 25 fathoms, 1879. 

Discocelie Ehreuberg, 1832, (emend), Lang, op clt, p 486 

Body broad, usually ovate, foliaoeous, marginal ocelli present, 
cerebral and dorsal ocelli uariable in number, usually in four groups. 
Mouth central or a little in advance of the center. Pharynx large, 
and sometimes with divided accessory pouches. A single common 

* The mounted specimens, aa well as some of my sketches from life, show that 
all the groups of ocellUs represented in fig. 4, Plate xu, are too regularly tnaugulai, 
and the posterior groups are too laTge and too elongated; the enlarged figure on 
Plate xuf. fig. 4a, is from the same specimen, after mounting, but doubtless the 
shape of the groups is more or less altered by contraction 
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genital opening. Female genital organ with a glandular accessory 
vesicle. 

The following species is referred to this genus chiefly on account 
of its external resemblance to the typical species, 1 have had no 
mature specimens sufficiently well preserved to enable me to study 
the reproductive organs. 

Disoocelis mutabilis Verrill. 

Pofyoelis mutabiHs Verrill, Report on the Inverteb. of Viueyard Sound, etc, p. 

746, (452,) 1873. 

Lanff, op cit, p. 610, copy of original description, 

Plate al, figure 7; Plate xlu, figures 6, 6a, 7. 

Inscription of the original specimen from life :—Body much 
depressed, thin, changeable in form, often elliptical or oval, fre¬ 
quently broad and e margin ate in front, and tapered posteriorly. 
Marginal ocelli very distinct, black, forming several rows along the 
front border, but only one or two rows laterally. Dorsal and cere¬ 
bral ocelli larger, forming three pairs of rather ill-defined clusters ; 
the outer or dorsal clusters are largest, often convergent backward ; 
a pair of smaller cerebral clusters is situated a little in advance, and 
nearer together; the third pair is a little farther forward and still 
closer together, often more or less confused with those next behind 
them. 

Color, yellowish brown, darker centrally ; or pale yellowish, thickly 
specked with yellowish brown. Length, about 7 to 9 mm ; breadth, 
5 to 6 mu \ 

Thimble Islands, near New Haven, Conn., 1 to 2 fathoms, among 
red algae, 1872. 

The original type-specimen, described above, was mounted in bal¬ 
sam for the microscope, when first obtained. It is still in my pos¬ 
session, and from it the figures (PI. xxti, figs. 6, 6*7) have been 
drawn with the eamera-lucida. Unfortunately the internal organs 
are not well preserved. The reproductive organs eannot be seen 
at all. Possibly the specimen was immature, with imperfectly de¬ 
veloped sexual organs, but its size would indicate that it wag adult. 

The pharynx and stomach are large and have numerous lateral 
obes, As near as can be made out, tho elongated stomach has eight 
or nine principal branches on each side, but they are indistinct, owing 
to the poor state of preservation of the specimen. 

The marginal ocelli are rather conspicuous and extend back nearly 
as far as the posterior end of the stomach. Tho four groups of 
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cerebral and frontal ocelli are more or less confused in the prepara¬ 
tion, and are unusually far apart, doubtless owing to compression in 
mounting the specimen; the distortion of the groups is doubtless 
due to the same cause ; behind each cerebral group there is a rather 
large isolated ocellus. The posterioi or dorsal groups are conspicu¬ 
ous, a little olongated, elliptical or oval, somewhat pointed behind ; 
each is composed of about 12 black ocelli, several of which are con¬ 
siderably larger than the others, reniform in shape, with a transpar¬ 
ent, lens-like portion on the concave side. 

I have never found another large specimen that can be referred to 
this species. 

Description of young specimens :—Several very young individuals 
were taken at the surface, with towing nets, both at Newport, R. I., 
and at Wood’s lloll, Mass., which apparently belong to this species, 
but they are all too immature to be identitled with certainty, until 
intermediate sizes shall have been observed. 

One of these young specimens, figured from life, is represented on 
Plate XL, figure 7, in its contracted form ; another unpublished fig¬ 
ure of the same individual is considerable longer with the frontal 
ocelli farther forwaid, and witli the stomach longer and showing 
eight or nine pairs of lateral branches. The reproductive organs aro 
not distinctly developed* The form is generally obovate or oboor- 
date, with a distinct emargination in trout. The ocelli form six 
groups; the frontal groups contain each only one or two ocelli; the 
cerebral groups contain each about thred ocelli in a single row; each 
of the outer or dorsal groups contains three ocelli. (PI. xlii, fig. 7). 

The color is transluoent whitish with delicate, pale yellow den¬ 
dritic marking and a deeper yellow gastric spot; the transparent 
margin is elegantly marked with a row of light golden yellow spots* 
It is active and graceful in its movements. 

This specimen was taken at the surface of the sea at Wood’s Holb 
Aug. 16, 1661 

Tribe, Cottlka Lang. 

Acetabulum Ventral, behind the female opening.* Mouth and 
pharynx situated between the middle and anterior end of the body* 

r*- * - *■ - 

* The existence of a ventral acetabulum or sucker Is not strictly diagnostic of this 
group, for oertaln species of Lsptcpkmtt and of PtanoosritUs have, also, a ventral 
sucker of the same kind. But in all the latter groups, so far as I know, the sucker, 
when present, is in front of the female orifice Perhaps the pit-like depression around 
the female orifice of certain species of Leptoplanidm is of the same nature and for the 
seme purpose. 
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Pharynx tubular, long or shoit, exsertible. Main stomach cavity 
not extending forward beyond the pharynx. Lateral branches of 
the stomach variable in number, reticulated or dendritic. 

Tentacles, when present, situated at the anterior margin, often 
wanting. Ocelli numerous, usually forming two cerebral clusters ; 
an anterior marginal row ; and clusters in the tentacles, when these 
are present. Female organs are without a eopulatory pouch and 
accessory vesicle or spermatheca. The male organs are variously 
situated, often anterior ; sometimes they are paired, 01 even (in the 
genus Anonyrnm) multiple in a lateral row along each side. De¬ 
velopment with metamorphosis. 

Family, Euryi.eptid^r Stimp,, 1857 (emend.). 

EurylrpUdd* hang, Die PolyeJnden des Golfee von Neapel, p 553, 1884 

Body ovate or elliptical. Marginal tentacles present or absent. 
Mouth near the anterior extremity of the body. Pharynx tubular. 
Stomach long, narrow ; its hranohes either simple or anastomosing. 
Ocelli are present at the front margin of the body and in the tenta¬ 
cles, when these are present; others form two cerebral groups. 

Eurylepta (Ehrsuborj?) Lung. 

Body not papillose. Marginal tentacles well developed, elongated, 
not pliciform. Pharynx cylindrical. Principal lateral branches of 
the stomach about five on each side, not anastomosing. Male aper¬ 
ture under the posterior end*of the pharyngeal sac. 

Eurylepta maculosa VomU, sp nov 

PbXlK XLt, FICHJUK8 2, 3 

Description of living specimens : —Bod) thin, very changeable, 
usually elliptical or oblong, and more or less elongated, with the 
margin very thin ; in raotiou often wavy and undulated, and con¬ 
stantly changing its form ; frontal margin rather narrow with two 
moderately long, obtuse, flattened marginal tentacles, which are 
flexible and changeable in form. 

Ocelli numerous; on the lower and anterior sides of the tentacles 
there are clusters of numerous, minute, black ocelli, but they do not 
extend much above the middle of the tentacles ; numerous similar 
marginal ocelli are scattered between the tentacles on and near the 
front margin ; back of the tentacles, the distance varying with the 
State of contraction or extension, there are, above the ganglions, two 
elongated groups of cerebral ocelli, side by side, and so close together 
as to appear, at times, like one broad group ; each of these groups 
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consists of twelve or more ocelli, of which one, near the middle in 
each group, is larger than the feat,. 

Color pate, translucent, yellowish or pinkish white, irregularly 
specked and mottled, or veined, with purplish or brown, and usually 
with a number of darker and more distinct, small, brown spots scat¬ 
tered over the central area, and especially along the middle of the 
back, while around the margin the color markings form distinct 
radial spots. 

Length 10 to 12'“ m ; breadth 6 to 8 mn) . 

Wood’s Holl, on piles, July 14, 1881; in mud, Aug. 2, 1882; Nan- 
gliou 1., near Wood's Holl, Mass., at low-water mark, among alga% 
Aug. 20, 1887. 

This species has been met with but few times, and in each case 
only a single specimen has been obtained. It must be considered 
very rare on our coast. None of the specimens are sufficiently well 
preserved to allow any anatomical study. 

Family, Pko8THIOstomii> 3K Lang, p. 59 4, 
Prosthiostomum Quatrcfages, op eit, p 133, 1S45, Lnng, op cut, p 594 

Body elongated, smooth. No tentacles. Ocelli in cerebral groups 
and around the front margin. Month anterior, below the brain. 
Pharynx long, tubular, directed forward. Stomach elongated, with 
numerous lateral branches, not anastomosed. 

Male genital organs behind the pharyngeal sac ; two accessory 
seminal vesicles ; penis uncinate, directed backward. 

This is the only genus of the family. 

Prosthiostomum gracile GirArd. 

IMtsthiostomu>n yractts Girard. Proc Boston 8oc Nat. Hist., vol. in, p. 261, 1S60. 

KUtxnwdes? gracilis Stioipsoo, Prodromus, p, [3] 2 b 185t. 

Woodcut, Pig. 1 

The original description of this species is so meager that no one 
has hitherto beOn able to identify it, so far as I know. 

It reads as follows ; “ It differs from other species of the same 
genus by its very slender body and the arrangement of the eye- 
specks, which are disposed in four groups; of which the first and 
second are in a single pair, the third triple, and the fourth double. 
From Boston Harbor.” 

The generic position has been doubtful. Dr. Stimpson, who states 
that he had Girard’s original drawings of planarians for examination, 
refers it doubtfully to Elatmodw (= Leptopkma in part). 
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The only specimens of the genus ProRthiontomum that 1 have 
found on the New England coast are quite young. Presuming 
that Girard’s species was correctly referred to this genus, my young 
specimens may, very likely, belong to the same species, for the 
ocelli have a similar arrangement. 



Fig 1 PtoffOuosbmum yrnnlt. Young x 8 

When living the body is long-elliptical in extension (see cut 1, iroui 
life) and quite thin and translucent. The stomach has about four¬ 
teen main branches on each side, and these are much divided distally. 
Those of the anterior pair curve outward and forward around the 
pharyngeal region and ocelli. The tubular pharynx was only imper¬ 
fectly seen, and was probably not fully developed. The cerebral 
ocelli form an interrupted curved row of about four on each side, of 
which the anterior pair is largest. The posterior or dorsal dusters 
are each represented by two ocelli, placed obliquely. The marginal 
ocelli are very distinct, and form a single row around the front edge. 
The reproductive organs were not developed. 

Color pale yellowish white with darker yellow arborescent mark¬ 
ings, due to the gastric branches. Other specimens are light yellow¬ 
ish green, with a whitish gastric spot and pale radial lines, and a 
greenish median line posteriorly . 

Length of the largest about 4 mn ' ; bteadth l*2.V nr ". 

Noank, Conn., July 9, 1874; Wood's I loll. Mans., July 25, 1HM; 
New Haven, Conn., Oct. 14, 1892. Boston Harbor (Girard). 

It is probable that Giraid’s specimens were also immature, and 
perhaps but little larger than those here described. He does not 
give the size. 

MONOGONOPORA or TRICLADIDEA. 

Body generally narrower and relatively longer than in the Digo- 
nopora . Sometimes a distinct muscular ventral foot is present. 
Sometimes a posterior sucker is developed. In some genera there 
are dorsal tentacles ; in others, frontal lobes. The mouth is gener¬ 
ally somewhat behind the middle. The pharynx is generally simple* 

*ln the American trash-water genus Pfiagwata (heidy), besides the central pharynx, 
there i» a row oi smaller ones along each side, each one arising from the base of a 
lateral secondary stomach-branch, 
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and tubular, often cylindrical or urn-shaped, and capable of being 
protruded fully from the mouth ; when retracted it lies m the median 
line, in a definite pharyngeal cavity. Its base connects with the 
stomach at the central part from which the three main gastric 
branches arise. 

Two of the main gastric branches run backward, one on each side 
of the pharyngeal and reproductive regions, and from these numer¬ 
ous smaller transverse branches, either simple or branched, run out 
toward the margins, and still smaller transverse branches often tun 
inward toward the center. The anterior main branch is median and 
gives off lateral branches more or less symmetrically"on each side. 

The brain, frontal nerves, and main lateral nerve-trunks are gen¬ 
erally well developed ; a small marginal nerve and a complex nerv¬ 
ous plexus can often be distinguished without difficulty. 

The ocelli are often only two, situated over or near the cerebral 
ganglions, in other cases three pairs, and in many genera they are 
numerous, in two groups; sometimes they are lacking. A median 
otocyst is sometimes present. 

The species are nearly all hermaphrodites. There is one common 
genital orifice, posteriorly situated. The ovaries, or germaria , are 
usually two, anteriorly situated, and special mtellaria are developed 
along the sides. Spermaries are generally, but not always, numerous 
and scattered. The oopulatory organs present many variations. The 
eggs are generally enclosed in capsules. Some species are viviparous. 
Development is direct. 

Most of the species of this group inhabit fresh-water and moist 
places on the land, but there are several marine genera. The terres¬ 
trial species are found chiefly in warn and moist countries, but a 
single, small terrestrial species (Rhynchodemm sylvatiem Leidy) 
inhabits New England, as far north as New Haven, where I have 
often observed it. 


Family, Bdelloubid^b Yerrill. 

BdeUttrMm Diesiug, op. clt., p. 518, 3861. 

Body elongated, flattened, highly muscular, leech-like, with a well 
developed posterior acetabulum or sucker, Brain and lateral nerve- 
trunks well developed ; marginal nerve distinct. Pharynx plicated, 
cylindrical in extension. Two posterior main gastric branches not 
united posteriorly. Ectoparasites* 

This family is constituted for the following genus only. 
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Bdelloura Leidy. 

Proo Acad. Nat. Soi, Philad, vol v 242, 1851; 8timp»on, ProdromuH, p 0, 1867, 

Bdtd/ura Piesing. Sifczb. dor rnathem-naturw , Abtheiluug, PeridroecHen, p. 518,1861 

Body Hat, lanceolate, with thin muscular edges along the middle, 
adapted for swimming. Acetabulum nearly as wide as the body, 
separated by a constriction. Mouth behind the middle. Tentacles 
none. Ocelli two, rcniform, with a front lens. Brain large, bilobed, 
with several pairs of frontal nerves ; lateral nerve-trucks (PI. xuv, 
fig, 8, n, //,) large, united by a posterior commissure in the acetabu¬ 
lum, and by others, farther forward, behind the genital orifice. 
Lateral gastric branches (fig. 8, f) more or less divided. Penis sim¬ 
ple, conical, unarmed (figs. 8, 8a, p). A pair of female, accessory, 
tabulated glandular organs or “uterine sacs” (fig. 8, jr) is situated 
about opposite the genital pore. Tnicellular mucus-glands are pres¬ 
ent, Rhabdites are wanting. Eggs are enclosed in capsules. 

The only known species is an active ectoparasite on Limulm , but 
it is able to sw r im freely, with an undulatory, leech-like motion. 

Bdelloura Candida Girard. 

Vortex Candida Girard, Proceeding** Boston Soc. Nat llist, vol. iii, p. 264, 1861. 

Hdctkmra parasitica Leidy, Proceedings Acad. Nat Sol. Philad., vol, v, p 242, 
1852 ; Stimpwon, ^rodromus, p. 6, 1857 

Bdcllonm Candida Girard, op, cit,, vol. iv, p 211, 1852 

Bdellnra parasitica Diosing. op eit., p. 518 

Bdelloura Candida Terrill, Rep Marino Invert, Vineyard Sound, pp 634 [340], 
460 [ 106], 1873, Gissler, Amer. Nat., vol. xvi, pp. 52, 53, 1882 (egg-cases and young), 
Ryder, op eit., pp. 48-51 ; 142, 143, 1882 (10 woodcuts of egg-casoH, etc ; fig. H is 
reversed, head for tad), three species supposed to exist on Litnulun . 

Plan aria limuli Graff, Zool. Auzeig., pp. 202-205, 1879, Woodruff, Bull. Mus. 
Oomp. Zool., xxi, p. 19, 1891. 

Plate xl, figures 10, 10&, Plate \u, figure 8, Plate .\lui, figure 11; Plate 
XUV, FIGURES 8, 8a, 85, 

Body smooth and firm ; muscular system highly developed ; very 
changeable in form and very active ; usually lanceolate, or broadest 
in the middle with the anterior end pointed. While adhering by 
the posterior sucker it can extend itself in every direction, at times 


Fig. 2. Bdelloura Candida. Adult, slightly enlarged. 

becoming almost linear and looking very much like a small leech 
( CUpsine), but in contraction it becomes short-elliptical' oval, or 
oblong ; thotnargins are thin and often undulated in life. Posterior 
Tkahs. Cohn. Aoac., You. VIII. 65 .January, 1893. 
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sucker well-developed, variable in form according to the state of 
contraction. It is able to swim rapidly with undulatory motions like 
those of a leech* 

Ocelli two, black, conspicuous, near together, not far from the 
front end. Pharynx conspicuous in life, as a white median, cylin¬ 
drical, sulcated organ showing through the integument; its open 
end is divided into about six small lobes. Mouth nearly central, 
or a little behind the middle. Transverse branches of the intestine 
numerous and crowded, about twenty-five to thirty principal ones 
on each side; mostly forked and lobulated distally, in adult speci¬ 
mens. The ovaries or germaria appear as somewhat opaque, whitish, 
round or pyriform organs near the bases of the fourth pair of 
branches of the stomach, and often about midway between the brain 
and the base of the pharj'nx. 

Color whitish, grayish, or yellowish ; the intestinal branches 
usually forming a central darker brown region, in the middle of 
which the pharynx forms an oblong white spot. The color of the 
gastric or intestinal branches varies according to their contents. 

Length 15 to 25 rm ”; breadth 4 to 6 nim . 

Cape Hatteras, N. 0., to Casco Bay, Maine. Very common on 
the gills and gill-plates and other parts of the “ horse-shoe crab/’ 
Lirnulm pofyphemvs. 

The egg-capsules* are often found in large numbers attached to 
the gill-plates of Limnlus. They are chitinous, brownish or yellow¬ 
ish, variable in size and form, usually oval, elliptical, or oblong, 
with the upper side convex and the under side nearly flat; the 
larger ones are about 3 mm long and half as wide. PI. xliv, figure 
8ft. They are usually attached by a pedicle at one end, but some¬ 
times at both ends. They contain from one to eight eggs or em¬ 
bryos, most commonly four to six. I hpve observed fresh capsules 
during the whole summer, and have seen them forming in October, 
showing that the breeding season is long. PI. xun> fig. 11, ca . 

It seems to me certain that the embryos formerly described and 

* Dr A. Kydefr has described and figured three forma of these egg-oapsulea from 
the gilts of Limuku (Amer. Naturalist, vol 16, pp, 48-61) and thinks that they prob¬ 
ably belong to distinct species, I have never found but one species of adult plana- 
rians on Linmhut. In the case of one of the worms (fig. 8), supposed by him to be 
a distinct species, he mistook the caudal sucker for the head, and overlooked the eyes. 
Making this correction, the differences noted by him disappear. The differences in the 
capsules appear to be only variations of form and size of no great importance due, in 
part at least, to the age and slse of the individuals producing them* The capsules 
produced by the largest specimens contain more ova than those belonging to young 
individuals. 



A. IS. Verrill—Marine Planar iane of New England 


501 


figured by Mr, A. Agassiz,! under the name of Planaria angulata y 
did not belong to this species, for he stated that the eggs found 
by him were in “ a string of eggs, mistaken at first for those of 
some naked mollusk,” which is the case with the eggs of many 
Polycladidea, but not with those of this genus. The embryos ob¬ 
served by him were not sufficiently advanced for identification, but 
the structure of the stomach and its branches, so far as developed, 
agrees better with one of the Polycladidea than with that of any 
of the Tricladidea. The embryos of Bdel/oura before leaving the 
capsules usually have the three main divisions of the stomach clearly 
visible, a* well as the two eyes.* 

This is a true parasite. It sucks the blood of its host and destroys 
the substance of the gills. When large numbers are present the gills 
of the Limnlue are often extensively damaged in this way. 

It is gregarious in its habits. Large clusters of the adults are 
often found grouped together on the joints of the legs as well as 
on the gills of JLimulus. Even in confinement they preserve the 
same habit, adhering to the glass in large groups. When disturbed 
they often swim away with undulatory motions, like certain leeches. 

This species is particularly favorable for anatomical studies, for 
the tissues are well differentiated and the various organs are more 
distinct than in many other allied planarians. The small amount 
of pigment in the integument is also favorable, especially when 
examined in the living or fresh condition. It is also very tenacious 
of life, for it will live for a long time without food in a very small 
amount of sea-water. 

Some of the principal anatomical characters that can be made out 
with living specimens are represented on plate xliv, figs. 8, $a. 
Figure 8 shows a ventral view of the entire worm only slightly com¬ 
pressed, and figure 8 a shows the posterior portion of another indi¬ 
vidual more strongly compressed, so as to show the reproductive 
organs better, but in this figure the intestinal branches (f) are so 
much compressed that they appear unnaturally broad and swollen, 
while the outline of the posterior sucker is obscured, for the same 
reason. In this figure the nervous system is omitted. 

The lateral gastric branches (left unshaded in fig. 8) in adult 
specimens are very numerous, ten to twelve arising from each side 
of the anterior trunk or median division of the stomach (g), while 

* Several Writers, ba^e carelessly referred to the embryonic forms, described by Mr. 
Agassis, as the young of this species, although the true ogg-oapsules of the latter 
hare long been known 

t Annals Lyceum Nat Hist, Naw York, vol viil, pp 306-109 i860 
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twelve to eighteen arise from each of the posterior divisions {g% 
Those in the middle part of the body are mostly twodobed or 
forked, and some of them are divided into three or four branches 
but some remain simple, especially toward the ends of the body. 
Under pressure all the branches usually appear lobulated along their 
sides and at their ends. The posterior trunks also give off from 
their innet borders smaller lateral branches which run in toward 
the median line, where those of opposite sides anastomose, back of 
tbe pharyngeal region. The two posterior trunks do not anasto¬ 
mose at their posterior ends in any of the examples studied by me. 
The anterior trunk terminates behind the brain. 

The pharynx (f) is large, cylindrical or urn-shaped, according to 
its state of contraction, lobed or scolloped at the end, and often 
plicate or grooved along the sides, it is often protruded m alco¬ 
holic specimens 

The bilobed brain ( c ) is large and easHy seen. Each lobe gives 
off from its antero lateral and front borders about five mam nerves 
(<*') which subdivide and run to the margins of the head The 
main lateral nerve-trunks (n, n f ) are large and distinct They run 
hack and anastomose directly in the posterior sucker. They give 
off, all along their course, lateral nerves that subdivide into many 
small branches, part of which go to the adjacent organs, while some 
go to and join the small but distinct marginal nerve (>/"), in the 
vicinity of which they form a fine network. The principal trans¬ 
verse branches from the large nerve-trunks correspond nearly in 
number with the gastric branches. Back of the genital organs 
five or six, or more, transverse commissures unite the main nervous 
trunks. The eyes are well developed, with a blackish, reniforrn* 
pigmented retinal body and a frontal lens like structure. 

The genital orifice ( $, a ) is situated just back of the pharyngeal 
region. The vow dqferentta (d) run alongside of the pharyngeal 
region a» convoluted tubes; near the penis they become enlarged 
and sevve as two seminal vesicles {r). The penis-bulb is pyriform 
or oboonic, and the penis ( p ) is simple, styliform. The oviducts 
run forward from the female genital duct >or vagina (e) on each 
sfide to. tbe germaria or ovaries (d| fig. 8), which are situated,well 
forward at or near the bases of the third and fourth pairs of gastric 
branches. The vitellaria or yolk-glands are very numerous; they are 
clustered around and between tbe gastric branches, together with 
the testes or spermarian folicles (<, t) 9 which are smaller and more 
numerous. 
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Two rather conspicuous glandular organs or “uterine sacs” (x) 
are situated to the right and left of the genital orifice* Each one 
is connected with the genital duct by a convoluted tube. The func¬ 
tion of these organs was not clearly ascertained, but they probably 
are of the same nature as the so-called “uterine sac” of other tri- 
cladial planarians, which serves in part as a spermatheca or seminal 
receptacle and in part as a shell-gland. In this genus their principal 
function is probably the secretion of the materials for the formation 
of the strong, chitinous egg-capsules. 

Family, Planamd.*;. 

Body depressed, more or less elongated, often oblong or long- 
lauceolatc in extension. Head sometimes broader than the body, 
often with its lateral or antero-Jateral margins a little produced into 
points or angles, or somewhat auriculate. Tentacles sometimes pres¬ 
ent, usually absent. 

Ocelli commonly a single anterior pair, with a frontal lens-like por¬ 
tion and a renifonn pigmented body; sometimes three or more pairs; 
sometimes absent. 

Pharynx single,* tubular, usually cylindiieal; mouth central or 
subcentral. Lateral intestinal branches simple or dichotomously 
divided. 

Eggs commonly laid in capsules. Some species are viviparous. 
Fiuviatile and marine. 

Fovifii Girard; Stimpson, emend.. 1857 

fbvw Girard Proc Boston S<x* Nat Hist, i\, p 211. 1852, Stimpson Prodrornua, 
p. vi, 1H67; Diesmg. op oit, Dendroc, p 501, I8(>2, Jensen, Turbellaria ad 
Utorn Norvegi® p. 74. 1878 

Body depressed, oblong or long-elliptienl in extension, changeable; 
back a little convex, ventral side flat, the posterior part most muscu¬ 
lar. Front of head often slightly produced and angular; sides of 
head rounded, at other times a little prominent or angular. 

Ocelli two, anterior, rather large, with front lens and renifonn 

pigmented body, each usually surrounded by a pale spot. 

» — 

# The fluviatile genus Phagocata Tandy inhere excluded from this family. It 
should he the type of a special family (P/mgocaUdai) characterized by the presence of 
numerous secondary lateral pharyngos, besides the median central one, and by 
severe) Other peculiarities of structure. (See detailed description of its anatomy and 
histology by W. M. Woodworth, in bulletin Museum Comp, SSooL, vol. xxi, pp. 1-44, 
p). MV, 1891.) 
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Mouth near or behind the middle. Largest lateral branches of 
the stomach usually more or less lobed or forked in the adult, 
simple in the young. Pharynx large, cylindrical. Reproductive 
organs not fully known. Penis conical, simple. 

This genus appears to be closely related to Guncta . 

IT O via affinis ((Ersted) Stimp. 

Planana affirm CEsrted, Enfcw. eyat. Einth Platt wllrtner, p, 64. 

Fovia affinis 8timp., Prod., p [6] 24, 1867; Diesing.op. dt„ p. 502, 1861 , Jensen, 
op. oit., p 74 (descr.) 

f Vertex Warrant Girard, Ptoc. Boston Hoc. Nat. Hist., vol iii, pp. 264, 363, 1861. 

t Fbria Wan mi Girard, op. eii., vol. iv, p. 211,1862; Stomp. Prod., p. [C] 24,1857 ; 
TMesing, op. cit., p. 229, 1862. 

Planana gnuea VerriU, Rep. Invert. Vineyard Hound, etc., pp. 633 [399], 487 
[193], 1873. 

Ftma grisea VerriU, Check List Marine Invert., p 13, 1879 

Faria httoralte Verrill, op cit., p. 13, 1879, (t non Midler ap.) 

Plate \li, figures 9, 9a, 96. 

Body very versatile, in usual extension oblong, widest behind the 
middle, round or subtruncate at both ends, or with the middle of 
the front margin a little prominent, sometimes contracting into 
broad*ovate or cordate forms. The anterodateral angles of the 
head are often slightly prominent, subangular or rounded, and very 
mobile. Mouth nearly central. Principal lateral branches of the 
stomach mofttly bilobed, others simple. The posterior part of the 
lower surface seems to be capable of being used to some extent as 
a sucker, for the creature often moves with quick jerks, like a leech, 
but it is not separated by any constriction from the rest of the body. 

Ocelli two, not far apart, black, reniform, with a transparent front 
lens, each situated in a reniform white patch or spot, widest out* 
wardly. 

Color above, yellowish, grayish, reddish, or fulvous brown, or 
dark brown; margins and lower side paler; over the pharynx and 
stomach is a long, pale blotch in the middle above, extending in 
some examples the whole length of the body; the long cylindrical 
pharynx can sometimes be seen through the integument, especially 
beneath, extending in partly coAracted specimens nearly tp the 
posterior end. Plate xti, figure 95. 

Length 4 to l2* m ; breadth 2 to 3 WW , in extension. 

Ten Pound I., Gloucester, Mass., in tide-^ools at low-water, and 
among eel-grass (Zoetera) in the harbor, 1878; Oasco Bay, Me., at 
low-water, under stones, 1873, (var. gri*ea)i Watch Hill, R. L, 



A. K Verritl—Marim Planar tan 8 of New England . 505 

at low-water mark, April, 1B72 (A. E. V.), var. grisea. Beverly, 
MasH. (Girard), var. Warren/. 

Tbift ftpeeies is not abundant on our coast. I have taken only a 
single specimen of a dark green variety (referred doubtfully to this 
species) at Eastport, Me., and Grand Menan, N. B,, during many 
seasons spent in studying the fauna of that region. 

Our species appears to vary widely in color, but I am unable to 
find other differences sufficient to indicate more than one species. 
Nevertheless, it may be well to designate the principal color- 
variations as varieties until better known, especially as they have 
already received specific names. 

Variety, Warreni Girard.* 

Color red or reddish brown. 

Variety, grisea Verrill 

Planarw gitsea Vorrill, Invert Vineyard Sd, p <>33 [333], 1873 

Color grayish, yellowish or greenish above, with a median whitish 
streak. PI. xu, figs. 9-96. 

The original description is as follows:— 

“ Body elongated and usually oblong in extension, often long 
oval or somewhat elliptical, obtusely pointed or rounded posteriorly; 
bead subtruncate in front, often a little prominent in the middle; 
the angles are somewhat prominent, but not elongated. Ocelli two, 
black, each surrouuded by a reniform white spot. Color yellowish 
green or grayish, with a central whitish stripe in the middle of the 
back, surrounded by darker; head margined with whitish. Length, 
in extension, 12 u,w ; breadth, 3 mm ,” 

Watch Hill, R. 1, under stones, between tides (April, 187*2). 

This species is referred to that of northern Europe with some 
doubt, owing to our imperfect knowledge of the internal anatomy 
of both forms. Externally they appear to agree closely. 

*1 should retain this name with Rome hesitation for this form, from the original 
description alone, which is too indefinite to enable one to be certain as to its applica¬ 
tion to a species of this genus, as now defined. But as Stirapaon had Girard’s 
original drawings for examination, and give a more precise definition to this genus, 
it must be presumed that F. Warteni , the type, conforms to his definition. 

There is a peculiar red planarian, on our coast (aee pi. XL, tig 9), which agrees well 
with Girard’s "description, so far as it goes, but my specimens had no distinct ocelli 
This is the species referred to f Hfarraw by tue iu the Report on Invert, of Vine¬ 
yard Sound, p. G33 [339]. 1873, Additional studies of f«esh specimens are essential, 
in prefer to identify It. 
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The synonymy of the European species is still doubtful, for some 
European authors refer the Planaria Uttoralk Mttllm* to this genus, 
while others consider it identical with Procerodes nlvce (Erated sp. 
As Muller’s species is doubtful, 1 have preferred to adopt a later 
name, which appears to be applicable to our American form. 

Procerodes Girard 

Viocnodts Girard, Proo Boston 8k>c Nat Hist, vol. ni, p 251, 1850, Stmipson, 
Prodrotnus, p [6J 23, 1857, Piosing, IUv Turbell, Pendroecelen, pp 401, 520, 
1861, Jensen, op oit, p 74 

Size small. Body convex, thickened, more or less oblong. Head 
obtuse, somewhat wider than the neck, Tentacles two, near to, but 
distinct from, the anterolateral margins of the head. Eyes two, 
well developed, situated just behind the tentacles, furnished with a 
transparent front lens, directed antcro-laterally, and a reniform, pig¬ 
mented retinal portion. Pharynx long, cylindrical. Mouth sub¬ 
median, or in advance of the middle of the body. 

Owing to the dark color and opacity of my specimens, when 
living, I was unable to observe the structure of the reproductive 
organs, nor did I ascertain positively whether the intestinal branches 
were chiefly simple or branched, but they appeared to be forked, or 
bilobed, in many cases, at least. My specimens are all mounted in 
balsam, so that sections cannot well be made, at present. The 
mounted specimens are very dark. 

Procerodes ulvae tCEr«M) fitmip 

Planaria ulvce tErsted, Kroyer’s Naturh, Tidsak , jv, p 550, 1844, DleMng, Syftt., 
vol i, p. 206, I860 

Procerodes Wheatland Sm Girard, Proc. Boston Soc. Nat Hist., ni, p. 251, 1851; 
StimpRon, Prod, p. 6, 1857; Diesing, fievia Turbell., Abtheil, Dendroc, p. 520, 
1861; Verrill, Inverr Vineyard Sd , etc. p 633 [339], 1873 

}*rocerodes ulvw Stimpson, Prod, p 6, 1857 , THesing, Itevis Turbell, p. 621 ; Jeu- 
sea, Turbell Ut. Norvcgiie, p 74, 1878 

Planaria frequent Leidy. Marino Invert Fauna of Rhode I. and New Jersey, p 
11, 1856, m Journ. PhUnd Acad. Nat. fcJei,, wer 2, vol. iii, p. 14. 

Procerodes ft^uens Stlmp,op cifc., p 6, Dieaing, Hev. Turbell., p. 521; Verrill, 
op. eit, p 325 [31], 

Plate xli, figure 10, Plate xui, figures 11, Ua. 

Body, iu ordinary extension, oblong-oval, rather wider posteriorly 
than anteriorly, broadly rounded at the posterior end, convex dor- 
sally aud flattened beneath; the neck narrows decidedly in normal 
extension. Head distinctly wider than the neck, rounded in front. 
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Tentacles whitish, when extended a little elongated and tapered to 
a point, but capable of complete retraction and usually not visible 
in preserved specimens, though their position may be indicated by 
small white spots; they are situated near the antero-lateral margins 
of the head, but not on the margins. Eyes rather large, black, but 
not easily seen, owing to the dark color of the integument.* Mouth 
submedian. 

Pharynx, as retracted in mounted specimens, long, rather narrow, 
cylindrical, equal to a third, or even nearly half the length of the 
body, its posterior end reaching back to about the posterior fourth 
of the body. 

Color, above, dark smoky brown or blackish, often with a more 
or less distinct stripe of light gray or yellowish white along each 
side of the back, sometimes mottled with darker and lighter brown; 
beneath paler; tentacles and margins of head whitish. 

Length 4 to 6 mni ; breadth 1 to 1 5 mm . 

New Haven to Bay of Fundy. Point Judith, li. I., (Leidy) ; Man¬ 
chester, Mass,, (Girard). I have collected it at New Haven, Conn., 
Newport, R. I., Wood’s Hoil, Mass., Casco Bay, Me., etc. It is 
found also on the northern coasts of Europe. Found near low- 
water mark under stones, and in tide-pools, among alg&\ 

This species is active in its habits. It has a singular resemblance 
to some of the small land slugs in form and mode of progression. 
Its egg-capsules are unknown to me. 

Pabt II.— Adda. 

The accelous planarians of our coast have, hitherto, received but 
little attention. Besides the few species noticed below, I have 
observed several others, but not with sufficient care to enable me 
to give satisfactory diagnoses. Some of the species arc very com¬ 
mon among algee and eel-grass in shallow harbors. 

The Accela are remarkable for the absence of any distinct mem¬ 
brane lining the digestive cavity, so that no distinction can be made 
between the body-cavity and digestive cavity. This cavity is lined 
with a loose cellular paretichyma and has an indeterminate outline; 
it is often very large and usually filled with large numbers of small 
crustaceans, diatoms, and various other organisms. 

The mouth is often at, or near, the anterior end of the body, but 

* The eyes are not distinctly shown in the figure (pi xu, 10)> owing to the 
dark shading 

Taxttft 6 onk Acai>., You YIIl, 


66 


January, 1893. 



508 As M Verriil—Marine Flanariam of New England. 


it may be near the middle of the ventral side, or even behind the 
middle. It is often large and is sometimes simple, but more fre¬ 
quently it is surrounded by a slightly developed muscular ring or 
collar ; more rarely there is a rudimentary pharynx. The integu¬ 
ment is generally filled with clusters of rhabdites. There is often a 
peculiar glandular frontal organ opening at the anterior end. 

The brain, longitudinal neivous trunks, and nervous branches are 
present, but not so well-defined as in the previous groups. A pair 
of ocelli may be present, but are oftener absent. A median otocyst 
is almost always present. Posterior tentacle-like organs or cirri 
are sometimes present 

The reproductive organs are variable in structure and position. 
Sometimes there is but a single genital pore, but usually there are 
two median ones, posteriorly situated, the male orifice being be- 
hityl the female. The ovaries are usually lateral and paired; special 
yolk-glands are not developed. A bursa seminalis or spermathcca 
may be present, or absent; sometimes there are two. The testes 
are folieular and imbedded in the parenchyma. The penis may be 
simple or armed; a seminal vesicle is usually present. Eggs are 
usually enclosed in capsules. 

The external form is exceedingly varied. Many species are flat, 
broad-elliptical or ovate ; others are long and narrow ; some are 
nearly terete; others are angular in outline. Some species ( Conuo- 
luta) habitually curl the sides of the body inward and downward, 
so that they appear narrower than they really are. The size is 
generally small, the colors often bright. 

Family, Ax>hanostomid.« Graff, Monog. 

Body usually more or less flattened, elliptical, ovate, or cordate, 
long or short, frequently with the sides curved downward. Mouth 
ventral, behind the otocyst, often median or submedian. Pharynx ru¬ 
dimentary or wanting. Otocyst present. Ocelli sometimes two, often 
absent Genital orifices separate. Penis simple, unarmed. Bursa 
seminalis well-developed, with one, two, or several tubular outlets. 

Aphanostoma (Erstod. 

Kroyer’s Naturhiat. Tidask,, ser 2, vol t, p. 417, 1845; Carua, Fauna Mad., p. 189, 
1884; Oraff, Mono$., p 220; Graff, Turbell. acaela, pp. 66, 69, 1891 

AphanosUmum Jensen, Turbell. Lit. Norvegiro, p. 22, 1878. 

Body more or less flattened, oblong, ovate, or elliptical^ usually 
narrowed posteriorly. Mouth circular, before or near the middle. 
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A rudimentary pharynx. Otocyst single, near the anterior end. 
Otolith usually well developed. No ocelli. Frontal ’glandular 
organs present. 

Genital apertures, posterior; the male behind the female. Bper- 
raarian folicles numerous, lateral. Opeuings of the bursa seminalis 
without ehitinous parts. Ovaries paired, lateral. 

Aphanostoma diversicolor oersted. * 

Kroner’s Naturhist Tidssk, sor 2* vol i, p 41T, 1845, CaruH, op. dt. f p 139; 
Graff, Monogr, p. 220, Graff, Turbell Aowla, p &9, pi 5, tig 4, 1801, section. 

Aphmmiomum div&rmwlor Jenseu, Turbell ad Lit Norvegin\ p. 26, pi. I, tig’s. 12 
to 21, 1878, anatomy 

Plate \ui, fioubf 8 

Body very changeable, in extension usually long-oval or elliptical, 
obtuse anteriorly, or tapering to both ends, but most so posteriorly; 
only a little depressed; in contraction short-ovate and thick. 

Color variable, generally with a sulphur-yellow spot on the ante¬ 
rior end and another on the back; a large spot of bluish or viola¬ 
ceous usually covers more or less of the back, and is sometimes 
divided posteriorly by a V-shaped white line ; lateral borders 
whitish. Mouth subcentral beneath. A cluster of frontal glands 
is connected .with a pore at the anterior end of the body. Otocyst 
small, much obscured by the pigment, gibbous, situated at about 
the anterior eighth. 

Length, in extension, 1*5 to 2 mnr> ; breadth 0*20 to <V85 ,nn \ 

Newport, R. I., July 29, 1880, among algse at low-water mark. 
It occurs on the coasts of Norway and Great Britain, and in the 
Mediterranean at Naples, Trieste, etc. 

Aphanostoma aurantiaoum »p. nov. 

Plate xmi, mgur»s 10, 10a 

Body long-ovate in extension, depressed, broadest in front of 
the middle, usually bluntly rounded anteriorly, but very soft and 
changeable. Otocyst rather large, conspicuous, situated at about 
the anterior eighth, gibbous, containing an inverted cup-shaped or 
bell«shaped otolith, situated at the anterior side of the nearly circu¬ 
lar and transparent vesicle. The otolith is almost continually in 
motion, while living. Ground-color light ocher-yellow, everywhere 
thickly covered with small, distinot spots or specks of bright orango- 
red, thus giving the whole surface an orange-yellow color, paler 
towards tlbe margins. Reproductive organs are unknown. 
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Length about V5 mm ; breadth 0\<i5 to 0’50 mm . 

Newport, R. I., at low-water mark, among alga*, July 29, 1880. 

This species is only provisionally referred to the geuus Aphanos * 
tofna , for its internal anatomy was not studied. The specimens 
were lost. 

Aphanostoma ollvaceum »p nov. 

Platk klu, FIGUHK 9 

-*1 

Body ovate, broadest anteriorly, rather thick, convex. Otocyst 
conspicuous, at about the anterior eighth. Mouth rather behind 
the middle ; digestive cavity large, behind the middle ; in the ex¬ 
ample figure it contained an amphipod crustacean. 

The ovaries are large, lateral ; posteriorly, the oviducts arc filled 
with two or three rows of large ova, which are dark green in color. 
The female orifice is about midway between the posterior border of 
the* digestive cavity and the male orifice. The latter is near the 
posterior margin, in the center of a pale spot. It is flanked on each 
side by two small vesicles (probably seminal vesicles); two larger 
saccular organs (perhaps the posterior part of viwr rleferentia) run 
forward and diverge, but their nature was not certainly ascertained 1 
owing to the dark color of the integument. The form and structure 
of the penis and sperwatheca were not observed, for the same reasou 

Color dark olive-green, or brownish green. 

Length 2 mm ; breadth about l*5 mn \ 

Provincetown, Mass,, at low-water mark, among filamentous alga*, 
Aug. 14, 1879. 

This species is referred to Aphanostoma only provisionally, for 
its reproductive organs arc imperfectly known. It has considerable 
resemblance to certain species of Mecy nostoma. 

Polychoorus Mark. 

Festschrift t Cir Leuokart, p. 298* Oct., 1892. 

Body flattened, changeable in outline, usually cordate or ovate, 
narrowest anteriorly, emarginate or bilobed posteriorly, with one to 
five slender, contractile caudal cirri. The lateral margins are usually 
not inflexed. Mouth central or nearly so, with simple muscular 
margins. No proper pharynx. Digestive cavity large, separated 
posteriorly from the genital area by tissues more dense than those 
of other parti. 

Otocyst small, round, sometimes indistinct or wanting; otolith 
cup-shaped. 

Brain distinctly bilobed; each ganglion is somewhat stellate in 
form, and gives off three main nerves: anterior, lateral, and poste- 
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rior. The superficial nerves are extensively anastomosed, so as to 
form a network of iriegular meshes. 

Ovaries lavge, on each side of the digestive cavity; oviducts large, 
often much distended posteriorly by clusters of large mature ova. 
Spermarian folicles numerous, situated on each side of, and often 
extending nearly or quite around, the digestive cavity. Vasa de~ 
/event ia large, more* or loss saccular posteriorly, when distended 
with their contents, and connected with a circular seminal vesicle 
surrounding <he base of the penis. 

The penis is unarmed and in contraction ovoid or conical, but 
rather long, tapered, and usually somewhat curved when fully ex¬ 
tended. (See plate xuv, tigs. 6, 8, 9). 

The male orifice is near the posterior margin, in front of the 
median caudal cirrus. 

The female orifice is situated a little farther forward and com¬ 
municates with a simple tubular vagina, which runs up dorsally 
beneath the saccular spermatheca. 

Spermatheca or bursa seminal is is large, complex, reniform or 
cordate, with numerous ehitinous outlet-tubes scattered over the 
surface. 

Rhabdites and pigment-corpuscles are contained in the integument. 

Polychcerus oaudatus Mark 

Mark, op elk, pp 298-309, pi xxi, 1-22, anatomy. 

Plate xm, figures 11, lln: cute xuv, pigwucs c> to 10 

Body depressed, flat or concave beneath, somewhat convex above, 
and often gibbous or swollen dorsally, when tilled with ova ; in 
extension varying from broad cordate to narrow-ovate, according 
to the state of contraction ; front end bluntly pointed or evenly 
rounded ; sides often nearly parallel ; posterior end usually deeply 
einarginate, with a broad median notch and rounded lobes each side 
of it ; margin thin, sometimes indexed, especially when swimming. 

Caudal cirri one to five. Tn adult examples there arc generally 
three slender, pale, translucent caudal cirri, one of which is median, 
while the others, whit*h are usually a little smaller, arise from near 
the inner border of the posterior lobes. Sometimes, in large speci¬ 
men#, another smaller pair is developed external to the latter, on 
the posterior lobes (ph xuv, fig. 8). In young specimens the 
median cirrus appears first. The cirri all anse at a slight distance 
from tfye margin, on the dorsal side. Each one can be retracted 
into a small, basal, bttlb-like, muscular, invaginated cavity of the 
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integument. The caudal cirri are often lost by injuries, but are 
quickly reproduced. 

The otocyst is small, circular, situated well forward at about the 
anterior fourth; otolith cup-shaped. In some specimens the otocyst 
appears to be rudimentary or wanting; in many it 4 can scarcely be 
seen while living, owing to its small size and the great amount of 
pigment in the integument; in others it is easily visible. 

Mouth central or subeentral, simple, circular or transversely ellip¬ 
tical, highly dilatable, surrounded by circular muscular fibers. The 
digestive cavity is capacious, more or less irregular in outline. It is 
usually filled with various Entoraostraca and other small crustaceans. 

The genital openings are small, round, near together, and usually 
not very distinct. The male orifice is a little in advance of the base 
of the median caudal cirrus. The penis, as seen from beneath and 
foreshortened in mounted specimens, is usually ovoid or conical; 
when protruded it is rather elongated, cylindrical or tapered, often 
curved, with a conical tip. Its base is surrounded by a circular 
seminal vesicle (pi. xnv, figs, 0-10, rl which receives the ram def¬ 
er entia ( d ) on the right and left sides. The latter are voluminous, 
more or less saccular and contorted posteriorly, when filled with 
their contents. 

The apormarian folicles (t) are small, numerous, pyriform, and 
extend along each side above and partly external to the ovaries and 
oviducts, as far as the anterior margin of the digestive cavity, 
where they converge and nearly or quite blend at the median line, 
when fully developed. 

The oviducts are large and saccular and lie close to the digestive 
cavity, on each side; posteriorly they are often much swollen by 
large clusters of relatively large mature ova, of which there are 
often six to ten, arranged in two or three rows, in each cluster; 
those farthest back often crowd against and more or less distort 
and couceal the spermatheca aud other organs, and make that part 
of the body gibbous externally. 

The spermatheca (figs. 6, 7, 8, *) is large, glandular and saccular 
dorsaUy, variable in shape, but when least crowded it is generally 
broad*cordate or reniform ; the emargination of the posterior side 
includes the female orifice and vagina. Its ventral surface is 
covered with small brownish, chitinous, conical outlet-tubes or 
“ mouth-pieces,” differing in size aud varying in number in differ¬ 
ent specimens from six or eight up to thirty or forty; most fre¬ 
quently twelve to fifteen fully developed ones and several smaller 
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ones can be seen. Each of these is surrounded at base by a circle 
of glandular cells.* 

In small specimens the male organs are often well developed 
before the female organs appear. 

According to*Professor Mark, the spermatozoa are long and fili¬ 
form, thickest in advance of the middle, with a very slender anterior 
portion, more active and more attenuated than the posterior portion. 

Color usually brick-red or dark orange-red, sometimes pale red, 
with a central paler spot over the digestive cavity, and usually with 
a circular or horse-shoe-shaped region of darker brownish red color 
over the ovaries, and almost entirely surrounding the digestive 
region, interrupted posteriorly; margins pale; caudal cirri translu¬ 
cent, whitish; ventral surface yellowish. 

The orange color, according to Professor Mark’s observations, is 
due to clusters of two kinds of minute pigment-corpuscles. Of 
these, the most numerous are greenish yellow; the others, which are 
smaller and less numerous, are purplish. The pale median patch is 
caused by whitish, mostly rod-like, corpuscles. Clusters of cigar¬ 
shaped rhabdites are also scattered in the integument. 

Length 3 to 4 nm ‘; breadth J *5 to 2 n “ M . 

Common from Croat Egg Harbor, N. J. to Casco Bay, Me.; espe¬ 
cially in sheltered harbors, adhering to eel-grass ( Zontera ) and creep¬ 
ing over the vegetable debris, shells, etc., on the bottom in shallow 
water, whore it is often extremely abundant. 

I have taken it in large numbers, especially in New Haven Har¬ 
bor, 1865 to lb VO ; Noank, Conn., 1874 ; Newport, R. I., 1880; 
Wood’s IIoll, Mass., 18VI, 1875, 1881 to IBK7. At Quahog Bay, 
Me., in 1873, I found it in small numbers, but have not observed 
it farther north. 

I have been familiar with this species for many years, and have 
had several drawings and descriptions of it made as early as 1874 
and 1876, but had put them aside with those of various other Tur- 
bcllaria.f Not knowing that Professor Mark had worked upon 

* Professor Mark (op. oit.) describes some of those “ mouth-pieces,” observed by 
him, as filled with the filiform spermatozoa, with clusters of them hanging from the 
basal portion He also observed large masses of spermatozoa in the dorsal cavities 
of the spermatheca, with which the “mouth-pieces” communicate The vagina ter¬ 
minates in proximity to the dorsal cavities of the sporuiatheoa 

f In the summer of 1874, while in charge of the invertebrate zoology of the H S. 
Kish Cora, at Noank, Conn , I had the pleasure of studying tins spoeios in company 
with the late Professor Joseph Loidy, who was much interested u» it m anatomy For 
that reason in my MBS. notes I had named it in honor of Professor Loidy. 
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it, and before his excellent paper had been published, I had resumed 
the study of the species and prepared descriptions of the genus 
and species for this article. Having received Professor Mark’s 
paper, just as the last pages of my own were going to press, I have 
been able to add several additional anatomical facts of importance, 
which I had not personally observed, Professor Mark, in his paper, 
moreover, describes in detail the nervous system, and also numerous 
additional features not here referred to, or only briefly mentioned. 

My own conclusions, in regard to the essential structure and 
affinities of the genus, were perfectly in accord with those of 
Professor Mark The few additional details that l have given in 
the preceding description are due to the larger series that T have 
had for study, or to their different modes of preservation. 

Professor Mark informs me that he lias found the egg-capsules of 
this species in abundance on dead shells and stones in the harbor of 
Wood’s Holl, Mass. They aie circular, flat on the lower side, by 
which they are attached, and a little convey on the upper side, with 
thin margins. I have not met with them myself. In several in¬ 
stances 1 have seen living young individuals in the inteiior of the 
body of adults, but it is quite possible that they had been swallowed 
as food with other small prey. The mode of depositing the egg- 
capsules is unknown. There seems to be no special opening adapted 
to that purpose. Possibly they escape from the mouth. The speci¬ 
men figured on pi. xjli, fig. 11 a, appears to contain egg-capsules in 
process of formation, but as the specimen was not preserved, this 
cannot now be confirmed. 

Doubtful Specie*. 

Typhlocolax acmtus SHimpson, Prod, p 3, 1867 

Typhhlepta acuta Girard, m Stlmpson, Invert Grand Mamin, p 27, 1853, Diemiiff, 
Rev Turbell., p 523, 1881 

“Body depressed, ovoid, elongated, posteriorly rounded; anterior 
extremity terminating in an acute point; mouth underneath, and 
situated at about the middle of the bod}. Length about a sixteenth 
of an inch. Ground color pale, with reddish confluent blotches 
above. Found in considerable numbers creeping over the surface 
of Vhirodota Imrin 

Dr. Btimpson (Prodromus, p, tf) referred this genus and species to 
the Digonopora, but its internal structure was not known to him. 
It is more probable that it belongs to the Acoela or Rhabdocmla. I 
have not observed it myself, although I have collected numerous 
specimens of the holothurian, on which it is said to be parasitic, in 
the original locality. 
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Aphnuostonudfe, 608. 
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Bdclloura, 409. 
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paniRitica, 409. 

Bdellouridie, 498. 

Bdcllura, 499. 

parasitica. 490. 
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Convoluta, 508. 

Ootylea, 404. 

Crvptocelin, 4S7. 

Dendroctcla, 469, 460. 

Digonopora, 460, 461. 

Diseocelis, 402 

mutabilis, 493. 

Klasraodop, 477. 
gracilis, 496. 

Kurylopta, 495, 

maculosa, 405. 

Kuryleptidm, 405. 

Kiwtylochus, 467. 
ellipticuR, 467. 

Fovia afflnis, 504. 
grisea, 604. 

Warreni, 604. 

Heterostylochus, 468. 
maculatus, 408, 460. 

Imogine, 476. 

ooullfora, 475. 

Leptopl&na, 477. 
augusta, 485. 

Drbbachiensla, 482, 
ellipaoidoe, 483. 
folium, 487. 
v&riAbilJg, 480. 
virilia, 478. 

Leptoplanidas, 475. 

Mecynoatoma, 510. 

Monogonopora, 401, 407. 

Notooeridem, 462. 
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ulvie, 506 
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elliptica, 467. 
nobulopa, 4 72. 

Planoceridiu, 462. 
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Poly cel is, 477 
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caudatus, 511. 

Polycladidea, 460, 461. 

Potyscelis variabilis, 480. 

Proccrodes, 606. 
frequeuK, 506. 
ulva\ 506. 

Whoatlandii, 50G 

Prosthiostomidie, 106. 

ProrttbioRtonium, 406. 
gracilc, 406. 

Khftbiloeoola. 460. 

Stylochida 1 , 462. 

Styloehoplana maculata, 468. 

fltylooliopaiK, 462. 
littoralis, 467. 
zebra, 463. 

Styloohus, 4G2, 
craasuH, 406. 
frontalis, 465. 
littoralis, 467. 
maoulatus, 467, 460. 
zebra, 463. 

Trieladidea, 461, 407, 

Trigonoporus, 486. 

cephalophthalmus, 487. 
deudritious, 401. 
folium, 487. 

Turbollaria, 460. 

Typhloeolax aoutus, 614. 

Typhlolcpia acuta, 514. 

Yortex Candida, 499. 
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EXPLANATION OF PLATES. 


Plate xl. 

Figure 1.— Imogine ocvhjera Girard, p. 475, Dorsal view of a young living specimen 
with dendritic, rose-colored makings; x 20. Wood’s Holl, Mass 

Figure 2.— Euitylochus elliptic™ (Girard) V., p 467. Dorsal view of a living speci¬ 
men, much compressed; x 6. Savin Rock, near New Haven, Conn., 1868. 

Figure 3. —Styhchua zebra V, p. 463. Dorsal view of a living specimen; x4 
Wood’s Holl, Mass., Sept. 23, 1882. 

Figure 4,— PUmocern nebuhsa Girard, p. 472. Dorsal view of a living specimen, x 5, 
New Haven, Conn., 1870 

Figure 6 — Leptoplana ell ipso idea Girard, p, 48H. Dorsal view of a living specimen; 
x 6. Eastport, Me, 1870, at low-water. Color orange-brown with irregular 
spots of dark brown and small specks of white. (The clusters of ocelli occupy 
unusual positions, owing to a peculiar state of contraction). 

Figure 0 — Leptoplana rUipmde#. Dorsal view of a large example, from life, in the 
act of creeping; x4 Kaetport, Me., August 10. 1872. 

Figure 7.— J>tseocetis mutahilvt V. (?), p. 493. Dorsal view of a young living speci¬ 
men; much enlarged Surface, Wood’s Holl, Mass., August 16, 1882. Trans¬ 
parent, with yellow spots around the margin. 

Figure 8.— Leptoplana angwla V., p. 485. Dorsal view of a young living example, 
x 10. Provincetowu, Mass., from the bottom of a whaler. 

Figure 9.— Foma ajjinifl (V). Bee foot-note, p. 505. Dorsal view; x 6. Noank, Conn., 
in harbor, July 16, 1874. 

Figure 10 .—Bdfiltouru Candida Girard, p. 499. Ventral view (a), from life; dorsal 
view (b) ; about natural atee ; 106, the same, posterior suoker; x 4. 

Figures 1, 3, 6, 7, 10 were drawn from life by J. H. Kmerton; figure 9 by J. H. 

Blake; the rest by the author 


Plate xli, 

Figure 1 . — Enatylochue elliptic™ (Girard) V., p. 467. Dorsal view of a living speoi- 
men; x4. la, the same, one of the tentacles; more enlarged, Newport, R. I., 
on piles of railroad bridge, August 20, 1880. 

Figure 2.— Ewrylepta maculosa V., p. 496. Dorsal view of a living specimen; x 6. 
Wood’s Holl, Mass,, on piles, July 15, 1881, 

Figure 3.—The same. Dorsal view of a living specimen; x 6. Naushon Island, at 
low-water mark, August 20, 1887. 

Figure 4 .—Trigonoporut dendriticus V., p. 491. Dorsal view of a living specimen; 
x4u Sta. 317, off Cape Cod, 25 fath., 1879. Oolor light pink with a pale 
oentral area. (The clusters of ocelli are too angular and definite.) 

Figure 6 ^Wrigonopoi'w folium V., p. 487. Dorsal view from life; x2. Fig, 5a, 
the same, ventral view. Sta. 784, off Point Judith, R. 1, in 30 fath., 1880. 
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Figure Q.—lKg&noporus joliwn V , p. 487. Dorsal view of a living specimen; x 6. 
Sta. 134, off Cape Ann, Maas., in 26 fntli., July 23, 1878. Color yellowish brown 
with the gastric region and margins pale; ganglions and nerves pink. 

Figure 7 .—Leptoplana variabihs (Girard). No. 20, p.4,80. Dorsal view, from life; 
x 5. Sta. 156, off Gloucester, Mass., 42 fath , Aug. 15, 1878. Color yellowish 
brown with pale margins and central stripe. The clusters of cerebral ocelli are 
too long and too divergent. 

Figure 8 ,—BdeUoura Candida Girard, p. 499. Dorsal view of a living spocimen 
slightly compressed between glasses, and seen by transmitted light; x 3 

Figure d.—Fiwia affinis ((Era.) Stirnp. (var. grisea V.), p. 604. Dorsal view of a living 
specimen; x 6. Fig. 9a, the same specimen strongly contracted while living; 
x 6. Fig. 9b, the same; dark-browo variety. Ventral view of a living specimen, 
seen by transmitted light; x 3. Gloucester, Mass, on ool-grass (Zostera), 1878. 

Figure 10.— Vrocerodes ulvte ((Ere.) Stimp., p. 506. Dorsal view of a living specimen; 
x 8. Casco Bay, at low-water mark, 1873. The ocelli are not shown, owing to 
the dark shading. 

Figure 11 .—Polychomts raudaius Mark, p. 511. Dorsal view of a living spocimen; 
x 20. Noank, Conn., July 30, 1874. The caudal cirri should have been left 
without color. 

Figure 11a.—The same. Another individual soon as u transparent object, slightly 
compressed between glasses. Wood’s !loll. Mass., 1881. The bilobed body, 
covering the region of the sperinatheca, was probably an egg-capsule (or two of 
them) in process of formation (see p. 514). 

Figures 3 and 11 were drawn by J. H. Blake; 4, 6, 7, 8, 9b by the author; the 

rest by J. H. Kmerton. 

Plate xlu. 

Figure 1 .—Fustyhchw eUtpticus (Girard) V., p. 466. Dorsal view of a living speci¬ 
men; x 6. New Haven Harbor, Oct, 1892. 

Figure la.—The same specimen. Ventral view; x6; b , one of the tentacles; c, 
brain: /, pharynx; m, mouth; d , vas deferens; r, seminal vesicle; p, penis; p', 
penis4)ulb and granular gland; 6, male orifico; female orifice; s, spertua- 
theea; s\ duct of the same; v, vagina; «, large oviduct or uterine sac; z , orifice 
of the median nephridial tube («’). 

Figure 16.—The same. Male genital organs of a young mounted specimeu ; much 
enlarged; d. d, vasa deferentia; r, soroinal vesicle; />, penis; //, penis-bulb and 
granular gland. New Haven Harbor, Oct., 1892. 

Figure 2.— tiylochus zebra V., p 463. Ventral view of a living specimeu ; x4; j\ 
pharynx ; w, mouth ; d, vas deferens; $ , male orifice; 2 , female orifice; w, 
shell-glands. Off New Haven. 

Figure 2a.—The same. Dorsal view of the head and anterior portion of another 
specimen from the same locality, from life; x 4. 

Figure 8 .—Planocera nelmloea Girard, p. 473. Genital organs of a young specimen ; 
much enlarged. New Haven Harbor, Oct., 1892. d, vas deferens; r , seminal 
vesicle; r\ ite duct; p ) penis and. penis-sheath; p\ penis-bulb and granular 
gland; $ , male orifice; $ , female orifice; v t vagina; s , spermatheca. 

Figure d .—Triganoporwi dmdriticus V. f p. 491. Ventral view of a specimen mounted 
in b^sam; x 6. Station 317, off Cape Cod, 1879. 
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Figure 4a .—The same specimen. Brain and clusters of ocelli; x 25; r, brain: e, 
cerebral ocelli; dorsal ooolli; </, </, anterior branches of the stomach. Fig. 4b , 
cerebral ocelli of the same specimen , x 26. 

Figure 5.— 1Yujono)wrus folium Y ., p 487. Ventral view of a specimen mounted in 
balsam; x G. Kastport, Me, 1870 Fig 5«, ocelli of the left side of the same 
specimen, x 20; t*, cerebral cluster; c dorsal cluster. Fig. 56, ocelli of tire right 
aide of the same specimen ; x 25 ; e, cerebral cluster; e f dorsal cluster. 

Figure 6 ^—Ihsntcelw mutahifw V., p. 49.1. Dorsal view of the original, type-speci¬ 
men mounted in balsam ; x 8 Thimble Islands, 1872. 

Figure 6a.—The same specimen. Clusters of ocelli: x 25; e, cerebral, and s', dorsal 
clusters of ocelli. 

Figure 7 .—Diacocrhs mutabihs V. (?), young, p. 494 Dorsal and cerebral ocelli of a 
mounted specimen; x 25. Wood’s Moll, Moss., 18H2. 

Figure 8 .—Aphawsloma divers nolo) ((Krst.), p 509 Dorsal view of a living apeui* 
men; x 20. Newport, K I , 1880 

Figure 9 .—Aphanostoma ahvutevm V., p. 610. Ventral view of a living spoounen , 
xl2; ot, otoeyst; p, digestive cavity containing an amphipod crustacean; u , 
large oviduct containing ripe ova ; 9 , female orifice, t, male orifice and penis 

Figure 10 .—Aphauosioma aurantiarum V., p. 509 Dorsal view of a living speci¬ 
men ; x 20. 

Figure 10a.—The same specimen Otoeyst; more enlarged 

Figure 11 .—Procarodea ulvie ((Krst), p. BOG. Dorsal view of head of a living speci¬ 
men; x 12 0«seo Bay, Me, 1873. 

Figure He.—The same. Dorsal view of another specimen mounted in balsam ; x 8, 
o, ovaries; /, pharynx; p, penis; 9 <$ , common genital orifice. (In this figure 
the number and form of the gastric branches are partly diagramatic, for many of 
them could be seen only indistinctly). 

Figures l, hi, 2, 2a, 4, 4a, 5, G were drawn from nature by A. 11. Verrill, 8 and 

10 wore drawn from life by J. H. Emorton; the rest are oamora-lucida drawings by 

the author. 

Plate xun. 

Figure 1 .—LeptopUnw vtnh.s V , p, 478. Ventral view of the type-specimen, stained 
and mounted in balsam; x 6 Sfca 307, Off Cape Cod, Mass., 31 fnth , 1879 

Figure la.—The same specimen. Posterior portion, ventral view; x 16; /, pharynx; 
f , seminal vesicle; h, granular gland and penis-bulb; p , penis; q , penis-sheath; 
t , t, epermarian f olid os or testes*. $ , male orifice; female orifice; o t o, o, 
ovarian folieles; v f ventral portion of vagina; v\ dorsal portion of tho same; #, 
spermatheca; anterior portiou of the same and its connection with the vagina ; 
aheil-glands; a, one of the uterine sacs. 

Figure 2 .—Leptopland mnabilis (Girard) V., young, p. 480. Dorsal view of a 
mounted specimen; x8. Gloucester, Mass., in tide-pool, 1878. 

Figure 3 .—TsepUrplana mriabihs (Girard) V. No. 20. Ventral view of a mounted 
specimen; x6. Sta. 156, off Cape Ann, Mass., 42 faih., 1878. 

Figure 3«.—The same specimen. Genital organs, dor$al view; *xl5; <f, <2, vasa 
deferentia; k t granular gland; p, penis, q, penis-sheath; $, female orifice; v , 
ventral portion ot vagina; t/, dorsal portion of the same; spermatheca; s', an¬ 
terior division of the same and its connection with the vagina; w„w, ahell- 
glands; u, it, large oviducts or uterine sacs; u', duct of the same leading to the 
vagina; orifice of the nephridial duct (?); g, g', posterior gastric branohea. 
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Figure 3 /a—T he same specimen. Ocelli and brain ; x 25; c, brain; e, cerebral ocelli; 
<*', dorsal ocelli. 

Figure 4 .—Ltptoplana ellipsoid™ Girard, p. 483. Ocelli; x25; r, cerebral, and «\ 
dorsal clusters. Eastport, Mo., 1872. 

Figure 4a.—The same. Dorsal view of the genital organa; x 15. The lettering is 
the same as that of 3«. Figure 4 b .—The same parts; ventral view. 

Figure 5.— Tf'iyono))oru.i dendriticus Vp. 491. Type-speeimou. Kta. 317. Ventral 
view of the genital organs; x25; 3, male orifice; />, penis; p\ penis-bulb; </, 
penis-sheath; k, granular gland; 9 , anterior female orifice; 9 posterior 

female oriflco ; u\ shell-glandH. 

Figure 6.— Poly chirr its caudatm Mark, p. 512. Ventral view of a mounted specimen ; 
x 15. AVood’s Hell, Mass., 1881. This specimen is noteworthy ftr having live 
caudal cirri The digestive cavity contains numerous small crustaceans. 

Figure 7.—The same. Ventral view of a mountod specimen having three caudal 
cirri; x 15: 9, female orifice; s, spcrmatheca; o, one of the ovaries; t , sper- 
marian foliclcsor tostes; y>, retracted ponis and male oriflco. 

Figure 8.—The same. Ventral view of the genital organs of a mature specimen; 
x 30; d, d, vasa doferentia; r, seminal vesicle; p. penis exsertod; 9 , female 
orifice; s , spermatheca or bursa Heminalis; «, cluster of mature eggs. 

Figure 9.—The same. Male genital organs of another specimen with the penis (/>) 
fully exsertod; r, seminal vesicle; x 30. 

Figure 10.—The same, another specimen. A partially profile view of the genital 
organs; x30; 9, female orifice; r, vagina: p } penis partly protruded; d, d< 
vasa doferontia; /•, seminal vesicle. 

Figure 11 .~Bdelloura Candida Girard, p. 499. Ventral view of a specimen containing 
a nearly mature egg-capsule; xfi; r, brain and ocelli; //, longitudinal muscles 
of the sucker; a, one of the longitudinal nerve-trunks; n , frontal nerves; f/, 
anterior division of the stomach; J] pharynx; o, o, ovaries; ca . egg-cnpsulcs; 
u, uterine sac or accessory gland. 

The large ehitinous egg-capsule occupies the entire thickness of the body, no organs 
appearing over its central part, on either side, except the thin, stretched iutogument; 
its front edge lies above the eud of the pharynx, and the rasa dejermha run above 
its lateral borders. How it i» expelled is not known. 

Figures 1, la, 2, 3, 3a, and 11 were drawn from nature by A. H. Wrrill; the rest 
by the author. 

Playk xuv. 

Figure frontalis V., p. 485. Ocolii and tentacles of the type-specimen, 

mounted iu balsam; x30; 5, 5, tentacles retracted : e, t\ cerebral clusters; r\ 
dorsal clusters at base of tentacles; c\ e\ scattered frontal ocelli. 

Figure %—LeptA>plam angusta V,, p. 485. Ventral view of one of tho type-specimens, 
mounted in balsam; xl2; c, brain; /, pharynx; wi, mouth; /, /, spermarian 
foliclos; d, vas deferens; p } penis and penis-sheath; t\ vagina and shell-glands; 
$. spcrmatheca; 9 , female orifice; «, uterine sac filled with mature ova. 

Figure 2a.—Tho same. Brain and ocelli; x30; c, brain; e, cerebral, and, <*' dorsal 
clusters. 

Figure 3.—The same. Reproductive organs of another mounted specimen; x20; p, 
penis; q t penis-bulb and sheath; v, female orifice and ventral portion of vagina; 
v f \ dorsal portion of vagina; u, a, large oviducts or uterine sacs tilled with 
mature ova. 
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Figures 4, 4«.— Trigonoporus folium V., p 487. Original type-specimen mounted in 
balsam. 4, ventral view of the genital organs, x 15 ; <$, male orifice; p, penis; 
k t penis-bulb and granular gland ; 9 , anterior female orifice m a cup*like depres¬ 
sion; t\ vagina mutilated; w, w, shell-glands. 4o, dorsal view of the same parts, 
with the sarno lettering, and peuis-sheath; e' dorsal portion of vagiuu; v 
posterior female orifice. 

Figure 4?/.—The samo specimen; s, cerebral ocelli; e' } dorsal ocelli; x 30 

Figure 4c —The same specimen. Part of front margin and marginal ocelli; x 30. 

Figure 4</.—Tho same specimen. Mouth and retracted pharynx, ventral view ; x 10. 

Figure 55.—The same. Brain and ocelli of a specimen from stn. 134, 1878. Yontral 
view; x50; c, r, cerebral ganglions; e , cerebral ocelli; t* dorsal ocelli; w. n, 
large frontal nerves ; g , median anterior gastric branch. 

Figure 6—The same. Genital organs of a specimen from sta 301 Ventral view, 
x 30; a, male orifice; />, penis; //, mterior of penis-bulb, </, j enis-sheath; k, 
granular gland; v , anterior female orifice. ? posterior female orifice, v, ven¬ 
tral part of vagina; v , dorsal part of vagina; w , shell-glands; u, supposed ori¬ 
fice of nephridial duct. 

Figure 7.—The same. Genital organs of a specimen from sta. 182, 1878 Ventral 
view ; x 30. lettering is the same as in fig, fi. 

Figure 8 .—Bdelloura Candida Girard, p 499. A. specimen stained with borax-carmine 
and picric acid and mouuted in balsam. New Haven. Oct, lb92. Yeutral view; 
xlO; k, posterior sucker; r, c, two cerebral ganglions of the brain, and the 
ocelli ; c\ main frontal nerves (five pairs are shown, by stippled lines, with a few 
of their branches); n , one of tho great longitudinal nerve-trunks; «' posterior 
commissure uniting the nerve-trunks, from this part largo numbers of branches 
diverge to the borders of the posterior sucker; nn one of tho several serial 
transverse commissures uniting the nerve-trunks ; n', marginal nerve and exterior 
branchlets; f, pharynx, retracted; / its open end; y, anterior median division 
of the stomach; y', one of the two main posterior divisions of the stomach; 
g a , one of the transverse lateral gastric branches (The stomach and its branches 
are left unshaded for greater clearness; they are usually more deeply colored 
than tho other organa); o, left ovary; </, its duct; y , vitellaria or yolk-glands; 
.r, left accessory female gland or “ uterme sac ” and its convoluted duct, going 
to the female genital organs; p, penis and penis-sheath; $ 4 , common genital 
orifice; t, t, testes or spermarian folicles. 

Figure 8ti.—The same. Ventral view of the posterior part of a living specimen com¬ 
pressed between glasses; x20. The gastric branches are diatonded by the pres¬ 
sure and tbe nervous system is omfttod. The lettering is the same as in fig. 8, 
with the following additions; U, vas deferens of the right side; /*, seminal vesi¬ 
cle; v , vagina. 

Figure 86.—The same. Side and profile views of an egg-capsule that was attached 
by both ends; x 8 

Figures 2, 8, 4* 4a, 8, 8a, 86 were drawn from nature by A, II. Verrill; the rest by 
the author. 
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Acetic acid precipitate, 88, 88, 94, 99. 

Acid, hydrofluoric, 158. 

pepsin-hydrochloric, 37, 79. 
sulphuric, at 1(H) 1 C\, 98. 
water at 1(H)' C\, 28, 87. 

Acoela, 400, 507. 

Acolea, 272. 

Aootylea, 461. 

AoroholbettJ, 272. 

Acrobolbus, 272. 
wilsoni, 272. 

Aorolejeunea, 264. 

Aorostolia, 275. 
pinguis, 275, 

Actitis uiacularia, 822, 849. 

Adams, H. P., 48. 

Adelanthus, 268. 
deoipiens, 268. 
falcatiirt, 268. 
lindbergiamiH, 208. 
magoll aniens, 268. 

Agalena, 197. 

americana, 197, 199. 
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Agalenopsis nlbipilis, 197. 

Agouti, 818. 

Agroeca, 168, 188, 190. 
crocata, 168. 171. 
praiensis, 190. 

Aigrette, 821. 

Aitonia, 277. 
oordata, 260. 

Albumin and sugar, Excretion of, 5. 

AlcedinidiB, 829. 

Alcyones, 829. 

Alevopora, 212. 

Alicularia, 272. 

Allenia m on tana, 845, 850. 

Alobiella, 267. 

Alsophis Ribonius, 851, 852. 

Amaurobius, 188. 

Amazona augusta, 827, 849. 
bouqueti, 828, 849. 

Ameiva fuscata, 855. 

Ainiva major, 852. 
plei, 852. 

var. brachiosquamatus, 852. 

Ammodramus savaimarum paaeerinus, 

888 . 

Ammonium sulphate precipitate, 85. 

Amphibulima patula, 857. 
rubesoens, 858. 


! Amphiporidfc, 886. 

Amphipoms, 882, 886-889, 412. 
agilis, 889, 8iH), 400. 
angulatus, 882, 888, 889, 890, 892, 
898, 404, 489. 

Aiiiphiporus beringianus, 892. 
bioculatus, 889, 890, 401. 
cHBcus, 889, 890, 402. 
cruentatus, 889, 890, 899. 
frontalis, 889, 890, 892, 898 
, fabric ii, 890. 

glutinosus, 888, 890, 897, 898. 

I griseus, 888, 890, 898. 

heterosoruR, 888, 889, 898. 
japouicuH, 892. 

1 lactifloreuR, 885, 388, 890, 894, 405. 
mesosoruH, 889, 890, 899. 
multiRorus, 888, 889, 898. 
neSsii, 888. 

| ochraceus, 888, 390, 396, 402. 

pulcher, 895. 

| resells, 888, 889, 898, 895 

i Rp., 403. 

i stimpBoni, 882, 890. 

i snperbus, 889, 890, 408. 

1 tetrasorus, 888, 889, 894. 

thallius, 889, 890, 403. 
viresoens, 389, 890, 4(H). 

I Awylolytic action. Influence on, 60. 
Analysis of Acetic acid precipitate, 84, 
j 88, 94, 99. 

Ammonium sulphate precipitate, 
82, 85. 

Casein antipeptone, 101, 108. 
Deutcroeaseose, 91, 94, 95, 97, 99 

| Deuteroelastose, 28. 38, 84. 

, DeuteromyosinoHe, 145. 

. Dyspeptone, 69, 71, 78, 74 , 75. 

Elastiu, 20, 22, 87. 

Myosin, 117-182, 140. 

' Precipitate produced by sult-aatur- 
ated acetic acid, 86. 

Protocaseose, 81, 88, 92, 98. 
j Protoel setose, 25, 26, 80, 33, 81, 88, 

92, 98. 

Protomyosinose, 143. 

Sodium chloride precipitate, 85. 
Urine of a dog, 3, 4, 6, 8, 9, 10, 12, 
45, 46, 47. 

of a man. 41, 42, 55-58. 
of a rabbit, 50-52. 

| Anastrophyllum, 271. 
i Anatidic, 320. 

I Androcryphia, 278. 
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Azxeura, 375. 

Aneure®, 275. 

Anonla, 415, 441. 

Anoliii alliaoeus, 855. 
leachii, 852, 855. 

Anomoelada, 268. 

umcofta, 268. 

Anonym us, 405. 

Anoplolejeunea, 284. 

Anoura nmltiMa, 260. 
pinnntiflda, 260. 
palmata, 260 
peetmata, 200. 
pinguin, 260. 

Ahouh stolid uh, 849, 850. 

Anseres, 820. 

Antbelia, 268. 
julaoea, 268. 

Anthooero#, 275 
leevis, 275. 
punctatuB, 275. 
veflicuJoBUH, 260. 
vinoentianuH, 260. 

Anihooerotaooa*, 275. 

Antifebrin, Influence of. 58, 61, 64. 

Antimony, Action of, on a fowl, 110~ 

112; rabbit, 118. 

Influence of, on the liver, 106. 

Antipyrin, Influence of, 48, 60. 64. 

Antoiria, 265. 

Anura, 850. 

Anyphnema, 186, 185, 
calcarata. 1H7. 
ineerta, 186, 187, 190. 
rubra, 186. 
saltafrunda, 187. 


i Arsenic, Influence of, ou the liver, 106, 
I Ascolobia, 268. 

1 Aakepas, 277, 
brevipes, 277. 

Asfcemma, 442. 
ftliforinis, 442. 
hemiHphferity, 277 
Aat^rella, 277, 

Astia vittatu, 226 
, Athulamia, 276. 

« s, 276 
J) 

l Attna, 228 

audax, 227 
biiiUH, 280. 
eapitatus. 228. 

(•asianem. 224 
| elegaiiK, 288. 

) familiariH, 287 

leoparduH, 242, 
minlaris, 280 
mitratus. 282. 
mystaceUH, 227. 
niger, 286. 
paltifttrie, 228. 247 
}>arvuR, 228 
pnlex, 246 
quadrihnoatiiK. 289 
rufuH, 224 
auperrilioHus, 288. 
eyiveHtris, 228, 247. 
tripunctatus, 227 
vittatua, 286. 

Aulopora, 210, 212. 

BubteniuM, 212. 


Aphanoatoma, 508, 510. 
anrantiaeum, 509. 
diversicolor, 509. 
olivaeeum, 510. 

Aphanostomnin, 508. 
diversicolor, 500. 

Aphanostomidte, 508 

Aplozia, 271. 

Aplozi**, 270, 272. 

Apotomanthue. 272. 

Araohniopaig, 267. 

Arbalo, 852. 

Arohilejeunea, 264. 

Ardea ciernlea, 821, 840. 
oaudidissima, 821, 840. 
egretta, 821, 840. 
herodiaa, 821. 849. 
virescena, 821, 840. 

Ardeid®, 821. 

Arenaria interpres, 840. 

Argiope, 245. 

Ariadne, 201. 
bicolor, 201. 

Amellia, 271. 
fennioa, 271. 

Arnenic, Action of, on a fowl, 108, 100: 

rabbit, 110. 


Balantiopais, 278. 
diplophylla, 278^ 
erfriacea, 278. 

Batraehia, 850. 

Btwizania, 267 
baldwinii, 255. 
brighami, 255. 
cordistipula, 255. 
deflexa, 255. 
falcata, 255. 
integrifolia, 255. 
minute. 255. 
patens, 255. 
trilobate, 267. 

Bdellomorpba, 444. 
i Bdelloura, 409, 501. 

Candida, 499. 
parasitica, 400. 

Bdellourid®, 408. 

Bdellura, 409. 

, parasitica, 490. 
i Bdelmridea. 408. 
i B4casse, 822. 

Beecher, Charles E., Symmetrical cell 
J development in the Favosi tides, 215. 
The development of a paleozoic 

poriferous coral. 207. 
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Bellinoinia, $65. 

Ballona exilis, 884, 849. 

Blake, J. A. Bee Chittenden. 

Blaeicua brunnaioapiUufl, 886, 849. 

Blasia, 274. 

puRilla, 203, 374. 

Blepnaridophyllnm, 309. 

Blepharostoma, 208. 
pahnatum, 208. 
triehophyllum, 308 

Bloplmrozia, 200. 

Blind worm, 851. 

Blue jay, 840. 

Blyttia, 274. 

Boa, 851 

diviniloqnax, 851. 

Boid.i*, 851. 

Bonasa umbellus, 824. 

Borlasiu, 417, 418. 
alba, 894. 
ootooulata, 428. 
olivacea, 419. 

Boschm, 278. 

wed del hi, 278. 

Bvaohiolejeunea, 204. 

Bryolejounea, 204. 

Bryopteris. 264. 

Buloo lastissimus, 825, 849. 
penney]vanietiH, 825. 

Butoridos virasoens, 821. 

Buliiunlidrt*, 850. 

BulimuluH cxilis, 857. 
latioinotus, 856, 858. 
multi fasoiatns, 850. 
inohollsii, 857. 

Cjosia, 272. 

Caffein and the in. 08, 05. 

Calbasco, 829. 

< ’alliethera, 222. 
woenica, 28H. 

Oalobryum, 278. 
blmuii, 278. 

Oalyoularin, 278. 

Calypogeia, 208, 278. 
baldwinii, 250. 
bidentula, 256. 
bifurca, 250. 
ericotorum, 278. 
tingotlifera, 278. 

Camlollea, 204, 209, 270. 

Carinella, 448: 

C&rinellidao, 448. 

Carinina, 448. 
grata, 448. 

Carpolipum, 275. 

Caaeoses, 78, 79, 90, 98, 90. 

casein dy span tone, and casein pep¬ 
tone. B. H. Chittenden, 60. 

Casein, 70. 

antialbumid, 77. 
antipeptone, 101, 108. 
dvepeptone, 06. 
peptone, 60, 90-92, 100. 

Trans. Conn Acad., Vol. VIIL. 


Castianeira, 109. 
i bivittata., 169, 170, 171. 

Oavendishia, 205. 

Cell development in the Favositlda*, 215. 
Canobita diogenes, 858. 
CephalothricidH*, 442. 

Cepholothrix, 442 
, bioculata, 442. 

filiformis, 442. 
linearis, 442. 

Ccphalozia, 207. 

| niulHOora, 250. 

Handviceneis, 250. 
i Cephaloziella, 207. 

1 Coratolajcunea, 204. 

Corobratnlus, 884, 410, 4 17, 427,482, 487 
ungulatns, 488, 489. 
fragihs, 488. 
fuKooscuns, 488. 
fuHciiH, 485, 488. 
grandis, 488. 
lac tons, 488, 480. 
laidyi, 480. 
lizzue, 480. 

lurid uh, 417, 482, 440. 
luedullatuH, 441. 

! pocohnntus. 480 

lowiiR, 480 
i rubra, 487. 

«p., 488. 

, striolenta, 480. 

truncaluH, 427 

I Certhiola dominicalm, 840. 
i Cerylc alt* von, 829, 849. 
j CcHia, 272. 

Chwetoooloil, 260. 
i Chastopsis, 208 
! Oluetura domimcana, 880, 849. 

| poliura. 880. 

i Chamteoeros, 275. 

Chaimepolia passerina, 824. 

| Chameleon, 852. 

ChandonanthuH, 208. 
setiformis, 26H. 

Rquarrosa, 208. 

CharadriuK dominions, 849, 850 
ChanooRtoma, 272. 

Chat, 843. 

Choilolejeunea, 204. 

Chelouia, 852. 

Cheweck, 887. 

tetlong, 840. 

, Chilosoyplius, 270 
polyauthos, 270. 

Chiracanthium, 100, 184 
viride, 184. 

Chittenden, R. H., Influence oi methan, 
paraldehyde, antipvvin, and autife- 
i brin on proteid metabolism, 89. 

and Blake, J. A. Some experi¬ 
ments on the influence of arsonic and 
antimony on glycogenic function and 
fatty degeneration of the liver, 100. 
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Chittenden, R. 11., Cummins, (1. W., Coelutes, hybriduH, 193. 

Nature and chemical oorajioaition of 1 longitarsus, 192, 198. 

the myosin of muscle tissue, 115. medicinalis, 191. 

Hart, Horace S., Elastin and elaH- montanns, 192. 
tose bodies, 19, , Ocnreba dominioana, 840, 344, 849. 

Josliu, E. P, and Meara, F. S., On Coerebida*, 840. 
the ferments contained in the juice Ooleoehila, 870. 
of the pineapple (Ananu*sa satint ), Cololejeunea, 204 
together with some observations on Coliunbiv, 828 
the composition and proteolytic action 1 Colnmba corensiH, 828, 849 
of the juice, 281. leucocepliala, 328, 349. 

Ktihne, W., Myosinoscs, 189. Columbidie, 823. 

Lambert, A., Some experiments on Coluaibigalliua passerum, 824, 319 
the physiological action of uranium Columbnda*, 851 
salts, 1. Colunuiopora, 212. 

Norris, Charles, Jr., Relative nb Colura, 203. 
sorption of nickel and cobalt, 148. i Oolurolejounca, 284 , 

Stewart, C. W., Influence of severaJ , Conner, L. A., 08 
new therapeutic agents on ainylolytic Conocephnlus, 270. 
and proteolytic action, 00. ] conicus, 270. 


Ohomiocarpoii, 270. 

Chonanthelia, 208. 

Chrysotis augusta, 327. 
bonqueti, 828. 
cyauopis, 328. 
nichoflsi, 328. 
versicolor, 828 
Cioeroo, 827 

Cichlherminia doininicensiH, 341, 340, 
850. 

fuscata (lensirostris. 840, 350. 
Cicurina, 194. 

complioata, 195. 

Oincinnmus, 208. 

Cinctocerthia ruttcauda, 848, 848, 850. 


jajMjniciiH, 270. 

Convoluta, 508. 

; Coral, paleozoic poriferous, 307 
I Cordiva, 274. 

Coriarachne, 307. 
depressa, 807 
versicolor, 307. 

Coi'Hinia, 278. 

' marehantioides, 278. 

| CoHinocephala, 887, 389, 392 
j beringiana, 392. 

janomcn, 392, 
i ochracea, 390. 

j Cotylea. 491 
! Couoonraioo, 329, 


Ciniflonida*, 178. 

Cladoohonus, 210. 

Clasinatocolea. 209. 

CleistojK)ra geonietrica, 215. 

Clevea, 276. 

hyalina, 270. 

ClnbionA, 100, 178, 179, 185. 
abbottii, 182. 
canadensis, 181. 
craasipalpis, 180. 
excepta, 188. 
minuta, 181. 
mixta, 180. 
ornata, 188. 
pollens, 100, 188. 
pusllla, 181. 
rubra, 181, 182. 
saltabunda, 100, 187. 
tibialis, 180. 

Cobalt and nickel, Relative absorption 

of, 148. 

Coccyges^ 829. 

Coccyzus amerioantis, 829. 
minor, 829, 849, 
senicuius, 829. 

Codonia, 278. 

Caolooaulete, 271, 

Ccslotes, 191, 198, 194, 195, 197. 


i Coulaveecou, 829 
I Crab, 853. 

Hermit, 858. 

I Land, 358. 

j Crab eater, 822. 

Black, 821. 

Crabe, 858. 

Crabior, 822. 

I Black, 821. 

t Green, 821. 

uoir, 821 . 

Crak crak, 854. 

| Orapaud, 850. 

; Crawfish, 853. 

Crazy Crazy, 380 
Blue, 888. 
long-head, 381. 

Crossotolejeunea, 264. 

Uryptoearpus, 278. 

! Cryptooelis, 487. 

1 Oryptomitrium.277. 

tonerum, 277.. 

Cuckoo, 829. 

yellow-billed, 829. 

! Ouculidfle, 829. 

Cummins, G. WyckoflP. See Chittenden. 
Cyanooitta cristata, 840. 

Cyathodium, 277. 
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Uyathodimn, cavemosum, 277. 

Cyclophoridte, 858. 

Oyelophorua (Amphicyelotus) amethyst- 
imis, 858. 

OypseloideH niger, 880, 840. 

Cyrba pulex, 246. 

Cystiguaihidm, 850 

Pendroecros, 275. 
clinfconi, 260. 

Deudroooela, 459, 460. 

Dendroioa estiva, *441. 
melanoptera, 841. 
petechia, 841. 

melanoptera, 841, 848, *849 
plumbea, 842, 85y 
virens, 850. 

Pendrolejeunca, 264. 

Dondryphantes, 222. 

instivaiis, 220, 222, 228 
capifcatus, 228. 
elegans, 288. 

militaris, 220, 222, 229. 280 
mcmtanuH, 222, 229. 

Dauteroolastose, 27, 81, 87. 

Peuteromyosinoso, 144. 

Dhihlotin, 820. 

Piastaloba, 268. 

Diohilus, 889. 

Picliiton, 272. 

perpuwillum, 272. 

Picrail ol ej emiea. 264. 

Piemyotylus viresoons, 810 

Pigonoporo, 460, 461. 497. 

Dihena, 274. 

Pinophilidro of New England. A. E. 
Verrill, 457. 

Dinophilns, 457. 
gyrociliafcus, 458 
pygmrcus, 457. 
simplex, 457, 458. 

Diplasiolejeunea, 264. 

Piploltuiia, 274. 

Diploinitrium, 274. 

Piplophyllum, 269. 
albican*, 256. 269. 

PiploscyphuH, 26». 
bornoeiisis, 269. 

Discoeelis, 492. 
mutabilis, 498. 

Dockendorff, J. E., 44. 

Polomedoa, 879, 

Dominica Lsland, Fauna of, 815. 

Dove, Ground, 824, 

Dnwwidflo, 166, 178, 190, 220. 

Draaaus, 167, 178. 
lauidosus, 178. # 
robustus, 179. 

«aocatuB, 178. 179. 
troglodytes, 178, 
variegatus, 174, 175, 

Drepanolojetmoa, 264. 

PrepanophoridHH, 886, 415. 


Drepanophorus. 886, 415. 

lankesteri, 415. 

Drummer, 854. 

Pnmortiera, 277. 
hirsuta, 260, 277. 
nepalensis, 260. 
triohoocphala, 260. 

Purnaa, 27H 
Duvalia, 276. 

Pysdera, 185, 201. 
crocata, 201. 
interrita. 200, 201. 
rubicunda, 201. 

, Pysd«rida\ 106, 200. 

Pyspeptones, 76 

Elm, 877. 

latithorax, 877. 

1 Echinogyna, 275. 

I Egg-albumen, 188. 

Ehenea pagana martinica, 887, 849. 

! Elainea inartinica, 887. 

| ElasmodeH, 477, 486, 496. 

S Taoilis, 196. 
n, 87. 

and the elastose bodies. R. H. 
Chittenden and Horace S. Hart, 19. 
decomposition of, 28. 
digestion of, 29, 84. 
preparation of, 19. 

Emerton, J. H.. New England spiders of 
the family Attida*. 220. 
i Prassid.e, Agnlenidfc and Pysder 
idw, 166. 

Thoniisida*, 859. 

Ernpidonax minimus, 887. 
Empleetonemu, 412. 
eamillea, 418. 
giganteuui, 418. 
gracilis, 418. 

I neUsii, 418. 

* Ethiopia, 885, 442. 446. 

Epciridre, 220. 
i Epiblemum, 222. 

, faustuin, 288. 

palm arum, 282. 

| scenicum, 222, 288. 

1 Kreuneies potrificatuH, 822. 

pusillus, 822, 849, 850. 

Ergane splendeus, 244. 

J Etching a sphere and erystals of quartz 
with hydrofluoric acid. Results oh 
tained by, Pr. Otto Meyer and S. L. 
Pcnfleld, 158. 

1 Eucalyx, 272. 

' Eueepbalozia, 267. 

I Euetheia bicolor, 888, 849. 
i Eulampis holoserieeus, 881, 849. 

, jugularis, 880, 849. 
i Eulejeunea, 264. 

Eunardia, 272. 
j Euophrys, 228. 

eruoiatus, 241. 
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Euophrys, tnonadnouk, 228, 241, 

Euosmolejennea, 284. 

Enphonia flavifrons, 889, 849. 

Kurylepta, 495. 
maculosa, 495. 

Kuryleptkbe, 495. 

Kustyloohus, 482, 487. 

cllipticus, 487, 478, 474. 

Evans, A. W., An arrangement of the 
genera of Hepatietc, 282. 

A provisional list of the Hcpaticm 
of the Hawaiian Inlands, 258. 

Exormotheca. 278. 

Faleo caribbwarum, 828, 849. 
columbarius, 825, 849 
sparverius, 828. 

Faloonidrti, 825. 

Farrington, Oliver 0., The nephroatomea 
of Kana, 809 

Fasciola, 275. 
align lata, 890. 

Candida, 404. 
rosea, 895. 

Favorites, 209, 210, 211, 215, 218, 21H. 
forberi, var. occidental is, 210. 

Favoritida\ cell development in, 215. 

Fegatclla, 278 

Ferments contained in the juice of the 
pineapple, 281 

Fibrin, 188. 

Fibrinogen, 188. 

Fimbnaria, 278. 
innovans, 280. 
tend la, 278. 

Fish hawk, 828. 

Flycatcher. 888. 

Fossombronia, 278. 
pusilla, 278 

FoHHombronicrt\ 278. 

Fon Fou, 880. 
bequar, 884. 
bleu, 888. 
mardet, 880. 
tfitedongue, 881. 

Fovia, 508. 
affinis, 504. 
var. grisea, 505. 
var. warreni, 505. 
grisea, 504. 
littoralis, 504. 
warreni, 504, 505. 

Fregata aquila. 820, 849. 

Frcgatidw, 820. 

Fringillidin, 887. 

Frullania, 288. 
apiculata, 258. 
arietina, 258. 
explicate, 258, 
hutchinsim, 258. 
hypoleuca, 258. 
kunzei, 258. 
piligera, 258. 


Frullania, sandvicenris, 258. 
squarrosa. 258, 

Frullaniw, 288. 

Frullanietn, 268. 

Oaulin, Black, 821 
Night, 822. 

White, 821. 

Gecareinue lateralis, 858. 
ruricola, 858 

Gecko, 851. 

Geekotiidro, 851. 

Geocalyx, 289. 

graveoleus, 289. 

Geotrccha, 188. 
bivittate, 169, „ 
crocata, 171 
pinnate, 170. 

Geotrygon montana, 824, 849. 
mystaoea, 825, 849. 

Gnaphosa, 175, 178. 
brnmalis, 168, 175. 
conspersa, 188, 178, 175, 176 
gigantea, t78. 
scudderi, 166, 175. 

Gobe-mouehe, 880. 

Gongylanthus, 278. 

Gordins fragilis, 438 

Oottschea, 271. 

Grimaldia, 276. 
barbifrons, 276. 
rupestris, 276. 

Grive, 845, 348. 

G watte, 845. 

Grosbeak, 389. 

Grosbec, 889. 

Grofise grive, 846. 

Ground dove, 824. 

Gru gru worn, 854. 

One Sue, 825, 826. 

Gnnda, 504. 

Gymnanthe, 272, 278. 
bolanderi, 258. 
saccate, 272. 

Gymnanthes, 272. 

Gyranoocphala, 441. 

Gymnooephalidfe, 441. 

Gyinnoooiea, 271. 

Gynmomitrium, 272. 
ooncimiatum, 272. 

Gymnoscyphus, 271. 
repens, 271 

Habrocestum, 828. 

peregritmm, 228, 245. 
splendens, 228, 244, 

Halmia, 195. 

bi maculate, 196. 
cinerea, 197. 
radula, 196. 

Haplomitrium, 278. 

Harpalejeunea, 284. 

Harpanthua. 270. 



Harpanthns, flotovianns, 970. 
Houtatiw, 270. 

Harporhynohus rufus, 340, 846. 

Hart, Horace S. Bee Chittenden. 

Hasarius, 223. 
hoyi, 223, 243. 

Hawk, Fish, 326. 

Mountain, 325. 

Heeate elegana, 406. 

Helioidie, 356. 

Helicina antillarum, 85H. 
epintilia, 357. 
fanciata, 858. 
rhodoRtomn, 857, 858. 
velutina, 857. 

Heliomidnr*, 857. # „ 

Helix (Dentellaria) bariia, 856. 
dentiens, 358. 
joaephinas 356. 
nigreRcens, 850. 

Hepatica, 276. 

Hepatica*, genera of, 262. 

of the Hawaiian Islands, 258. 

Herberts, 266. 
ftdnuea, 266. 
wanguinea, 255. 

Hercules beetle, 854. 

Hermit crab, 858. 

Herodiones, 821. 

Herpetinni, 267. 

Horpocladium, 267. 

Herpylluw, 166, 168. 
atari uh, 180. 
ater. 166, 172. 
auratuH, 167. 
bilineatuR. 166, 175. 
oonariuR, 168. 
croeatus, 166, 168, 171. 
ctuoigor, 168, 
deneriptuH, 166, 168, 171. 
ecole»ia8tk*UB, 166, 173. 
longipalpUH, 168. 
marmoratUH, 168. 
oniatup, 168. 
pareuw, 188. 
trilbeatuR, 168, 170. 
variegatun, 166, 174. 
zonarius, 170. 

HeteroRtyloclms, 462, 467, 468. 
maoulatUR, 468, 460 

Hirondelle, 330, 840. 

Hirnndtnidw, 340. 

Holocephala, 441. 

Holostipw, 264. 

Hotnalolejeunea, 264. 

Hotnotropantha, 268. 

Hoploncmcrtea, 885 % 

Hoplonemertini, 885* 

Horn-bug. 854, 

House wren, 344. 

Hyalonemertea, 446, 451. 
atlantica, 451. 

Hygrobiella, 267. 


, Hygrobiella, laxifolia, 267. 

, myrioearpa, 267. 

nevieensis, 267. 

| Hygrolejcunea, 264. 
i HylodeH martinicensia, 351. 

I Hymenophyton, 274. 
j Hypenantron, 276. 

| TciuR, 222. 

1 elegans, 222, 233. 

I formicariuH, 222, 235. 

hartii, 222, 235. 

I lineatus, 230. 

mitratuH, 222, 282. 
palmarura, 222. 232. 
tibialiR, 285. 

Iguana, 851 

delieatiflsima, 351. 

| lguanidie, 351. 

Imogine, 475. 

ooulifera, 475. 

! lonornis mnrtiuioa, 822, 340. 
IsotachiB, 266. 

Jaco, 839. 

' ( Job 1 in. E. P. Bee Chittenden. 
Jubula, 268. 

Uutohinsi/r, 268. 
piligera, 253, 263. 

; Jubulotypus, 263. 

Jungermannia, 265, 267. 268, 260, 
albicans, 256. 
t auomala, 270. 

callithm, 250. 
eaudifera, 256. 
coriacea, 258. 
eaenbeekii, 258. 
i lucens, 258. 

| lurida, 258. 

macrophylla, 258. 

! matiii, 250. 

! minute, 250. 

1 nana, 258. 

piligera, 258. 
pulchella, 271. 
quadrihda, 271. 

I rigida, 258. 

robusta, 258. 
flandvicensiH, 256. 
subulate, 258. 
taylori, 258, 270. 
Juugennannia?, 267-270, 272 
Juugermauniaeom, 263. 
Jungermanmea?, 260. 

Kantia, 268. 

baldwinii, 256. 
bidentula, 256. 
bifurca, 256. 
triehomaniH, 268. 

Kialee, 321. 

Killee Killee, 825, 826. 

Ktthne, W. See Chittenden 
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La belle, 854. 
gotet, 886. 

Laoertilia, 851. 

Lambert, Alexander. See Chittenden. 

Land crab, 858. 

Laridne, 819. 

I^iomitra, 265. 
oapillata, 265. 
tomentosa, 265. 

LeioaoyphuK, 270. 

Lejeunea, 268. 
albicans, 254. 
alcina, 258. 
anderswonii. 254. 
oaloareu, 264. 
calyptrata, 254. 
calyptrifolia, 254. 
cancel!ata. 254. 
oeratocarpa, 254. 
oucullata, 254. 
elongata, 258. 
gibboea, 258. 
billebrandii, 254. 
rnannii, 258. 
obeordata, 254. 
oculata, 254. 
owaihiensis, 254. 
paciftca, 254. 
sandvioensiH, 258, 254. 
eeipyllifolia, 264. 

Htenoachlza, 254. 

Hubligulata, 254. 
ungulata, 254. 

Lembidium, 266. 
dendroideH, 266. 
nutans, 266. 
vontrosum, 266. 

Leodes strioleuta, 486. 

Leperoma, 260. 

T^epicolea, 266. 

ochrolenoa, 266. 
pruinosa, 866. 
acolopendra. 266. 

Lepidolmna, 266. 
clavigera, 266. 
menzieaii, 266. 
palpebrifolia, 266. 

Lepidozia, 267. 

filipendula, 255, 
reptanw, 256, 267. 
sandvicrourtu, 255. 
suooida, 267. 

Lepidoziete, 266. 

Leptinaria lamellata, 858. 

Leptodactylua pentadaetylus, 850. 

Leptolejeunea, 264. 

Leptoplana, 477, 494* 
angusta, 465. 
drobaehienaia, 482. 
ellipsoid*#, 482, 488. 
folium, 487. 
variabilia, 480, 484. 
virtHtt 47ft 


| Leptoplanidie, 475. 494. 

Leptosoypbua, 270. 

fragilifolius, 270. 

Lethocolea, 272. 

Lichenodes, 278. 

Lindigia, 272. 

Lindigina, 272. 

granatensis, 272. 
liebmanniana, 272. 

! Li nous, 882, 417, 482, 488, 441. 
arenicola, 425. 
bicolor, 426. 
communis, 424. 
dabiuH, 426. 

geseerensiK, 419, 422, 424 
I lacteus, 488, 486 
longiftsimus, 418. 
mamma, 418. 
pallidus, 425. 
rubra, 422. 

sanguinens, 422, 428, 424. 

I socialis, 884, 424. 

, truncatus, 427. 

viridis, 417, 418. 425, 427, 429, 489. 
j var. fuMcus, 420. 

j * var. obscuruH, 420. 
var. (Oivaceus, 420 
var. rufns, 420 
I Lineidae, 417. 

1 Linyphia, 191. 

Umicob*, 822. 

I Liochlfcnn, 270. 

, lance* data, 270. 

j Liver, Influence of antimony and arsenic 
■ on glycogenic function and fatty de¬ 
generation of the, II. H. Chittenden 
| and J. A. Blake, 106. 

| Longipeftnes, 819. 

Lophocoloa, 269. 
beecheyana, 256. 
bidentata, 256, 269. 
breutelii, 256. 
columbica, 256. 

1 connata, 256. 

gaudichaudii, 256. 
hoterophylla, 269. 

I martiaua, 256. 

j orbigniana, 356. 

spinosa, 256. 

| Lopholejwunea, 364. 

Lophozia, 271. 
i Loxigilla noctiR, 887. 

sclateri, 887, 849. 

Lyons*, 190, 879. 

Lyooaidm, 166, 320. 

Lunularia, 277. 

vulgaris, 277. 

Lunularie®, 277. 

Mabuia agilis, 855. 

nigropunctata, 852, 855. 
cepedei, 852. 



Maearia, 107. 

Maorochiren, 880. 

Maerolejeunea, 204. 

Macronomertes, 412. 
gigantca, 418. 

Madothcca, 205. 
lievigata, 254. 
tigulifern, 254. 

Madreporaria perforata, 212. 

M»t>Yia, 228. 

peneillata, 280. 
vittata, 228, 280. 

Malaeobdella, 444. 
groana, 445. 
mereenaria, 445. 
obaaa, 444. 

Malaoobdcllida*, 444. 

Mttlfeenee, 825. 

Manacnu, 818. 

Marchantia, 200, 275. 
erenata, 200. 
cUajunHa, 200. 
innovauH, 200. 
polymorpha, 200. 275. 

Marehautiacoiv, 275. 

Marobantiem, 275. 

March eHinia, 208. 

Margaropn dentdroatriti, 840. 
domiirieenrtin, 840. 
herminieri, .'140. 
numtamiH, 845. 

Marphwa, 222. 

Marptusa, 222. 

familiaris, 222, 287. 

Marnupella, 271. 
emarginata. 271. 
nphacelatu, 271. 

Maranpia, 271. 
knightii, 278. 
orviilennnm, 278. 
setulogum, 278. 

Mamipidimn, 278. 

Martinellia, 204, 200, 270. 

Maaong, 387. 

MaBtigobrymn, 207. 
brighami, 255, 
eordiatipiiluni, 255. 
dcflcxuin, 255, 
falcatnui, 255. 
integrif olimn, 255. 
minutum, 255. 
parviatipulum, 255. 

255. 

Mantigolejeuiiea, 204. 

Mastigophora, 206. 
graoili», 255. 
wood«ii, 200. 

Meara, F. 8. See Chittenden. 

Meokelia. 417. 482. 
fragile, 488. 
ittgena, 488. 
lac tea, 488. 
lizzim, 488. 


Meokelia, lurida, 440. 
olivacea, 488. 
p<K , ohoiitft«, 486. 
roaea, 480. 

«erpentaria, 488. 

Meeynogtoma, 510. 

Menemerua, 222. 
binus, 222, 289. 
lineatna, 222, 289. 
paykullii, 289. 

Meaophylla, 272. 

Metaboliam, proteid, In Hue nee of Ure* 
than, Paraldehyde. Antipyrin, and An- 
tifebrin on, R. H. Chittenden, 89. 

MeteonopHia, 2051 

Metzgeria, 275. 

dichotoma, 200. 
fureata, 275. 
pubeacena, 275. 

Metzgerieie, 275. 

Meyer, Dr. Otto, and Peiiftehl, S. L., 
Reaulta obtained by eteliing a apbere 
and eryatala of quartz with hydro- 
fluoric acid, 158. 

Micaria, 167. 

longipea, 107, 108. 
m on tana. 108. 

Micariowoma, 188. 

Michelinia, 207, 209, 211, 215, 218. 
eonvexa, 210, 218. 
lentieularia, 207. 

Microlejcunea, 204. 

Mierommata, 879. 

Mieropodida\ 330. 

Mieropterygium, 260. 

Mierara. 410. 417, 482, 488. 441. 
aflinis, 428. 
albida, 481. 
dorsalia, 429. 
fuaca, 428, 4413. 
inomata, 481. 
rubra, 430. 

MimcKdchla albiventrih, 847. 
ardcHiaca, 847. 
albiventris, 847. 
plumbea, 848. 
rubripeg, 848. 
verrillorum, 847, 850. 

Miaumeua aleatoria. 309. 
j aaperata, 870. 
foUata, 870. 
georgiana, 870. 
oblonga, 871. 
vatia, 808. 

Mittenia, 274. 

Mniopais, 278. 

Mniotiltidfe, 841. 

Monoolea, 274. 

* forateri, 274. 
gottsehei, 274. 

Monocle#*, 274. 

! Monogonopora, 401, 497 

Monoaelenium, 277. 
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Miirckia, 274 

Morvy, 841, 846. 

Mountain hawk, 835. 
wliistler, 844. 

Myadetttes dominicanuH, 844, 850 

Mygalidw. 200. 

Myiadestes gcnibarbis, 844. 

MyiarohuB orinitus, 886. 
orythroeoreuR, 886. 
obari, 886. 
b]». , 886. 
tyronnulus, 886 
oberi, 886, 849 

Mylia, 270. 
tavlori, 258 

Myosin, 116, 118, 121, 126, 127, 188, 
184, 187, 140. 

Myosin of muscle tissue, Nature and 
chemical composition of. R. H. Chit¬ 
tenden and C. W. Cummins, 115, 

Myosin ones, W. Ktihne and R. tt. Chit- 
tendon, 189. 

Myriocolna, 264. 
irrorata, 264. 

MyriorrhynchiiH, 278. 
fimbriatUH, 278. 

Mytilopsis, 266. 

Nardia, 271. 

oallithrix, 259. 
exserta, 259. 
mauii, 259. 

Nareda, 889, 408. 

Btijjerba, 408. 

Naredopsis, 889. 

Nootcmemertes, 446, 447. 
mirabilie, 447. 

Nec tonein ei-tida*, 446 

Nemerteans, Marine, of New England 
and adjacent waters, A. E. Verrill, 
882. 

Nemertee, 888, 40fl, 402, 404, 412, 417. 
aftinis, 428. 
lacliflorea, 894. 
m and ilia, 894. 
obscura, 418. 

(Barbuda) ootooulata, 428. 
olivacea, 418. 
pnlchra, 895. 
quadriooulata, 404. 

(Borlasia) rufffrone, 442. 
aangumea, 428. 
aoctalis, 424. 
sp., 400, 402, 
vermiculus, 407. 
virldis, 419. 

Nemertina, 884. 

Nemertinea, 884. 

Neon, 228. 

nellli, 224, 240. 

Nephrostomes of Hana, O. C. Farring¬ 
ton, 809* 

Neritid®, 857* 


Neritina punetnlata, 857, 858 
Neurolejeunea, 264. 

New England Atticbe, 220. 

Drassidte, Agalenidm, and Dysder- 
ida\ 166. 

Thomisidw, 859. 

Nickel and cobalt, Relative absorption 
i of, 148. 

Nightingale. 848. 

Nonnetw, 825 

Norris, Charles, Jr , 78, 1(M) 

See Chittenden. 

Notcroeladn, 278 
Nutooerideaj, 462. 

Notowcyphun, 270. 
i Notospermus, 417. 

Notothylas, 275 
orbicularis, 275. 

Nyetiardea violacea, 822 
Nycticorax umvius, 822. 
violaccuK, 822, 849 

Oeyale, 879. 

Odontolejeuuea, 264 
OdontoRohisma, 267 
BftiidvicenBiH, 256. 
sphagin, 267 
nubjulacea, 256. 

(Erstedia, 404. 
maculata, 401) 
vittata, 411 
Officer bird, 848 
Omatoplen, 887 
alba, 894. 
miitabllin, 894 
pulohra. 895. 
rosea, 894, 896. 

Btnnpeomi, 890. 892 
Ommatoplea. 887, 888 
pulohra, 895. 

Omphaltmthns, 268. 

Ouiphalolejeunea, 364 
Ophoomorphus julia*, 851, 852. 

Ophidia, 851 
Ophiamunertes, 887, 889 
agfli*, 400. 

Opossum, 818. 

Orthorhynohus exllis, 884, 

I Ortolan, 824. 

Osprey, 825, 

Otigoniolejeunoa, 264. 

Otiona, 277. 

Owl, 817, 826. 

Oxymitra, 278. 

Oxyptila, 866. 
cinerea, 866, 

Pa3a>mon jamaicemds, 858. 
Palieomertina, 441. 

Pabnoneraertea, 441. 

Palaponemertinx, 441. 

Pallavicinia, 274. 

' baldwlnii, 259. 



INDEX. 


531 


Pallavicinia cylindrica, 259. 
lyellii, 274. 

Paludieolte, 822. 

Pandion haliratus, 826. 

uarolinensia, 826, 849. 

Pa-pia, 842. 

Paraglobulin, 188. 

Paraldehyde, 62, 64. 

Influence of, 89, 44. 

Parrot, 828, 889. < 

Partridge, Black, 824. 

Orescent, 825 
Red, 324. 

Passerea, 885. 

Pedinopliyllum, 270. 

Pelagonemertea, 446. 

Pelecanidtc, 820. 

Pelecanus fttBCUs, 320, 849. 

Pellenes nigrieapa, 244. 

Pellia, 274. 

epiphylla, 274. 

Pel tola jeunea, 264. 

Paltolepsis, 276. 
grandis, 276. 

Penh old, Samuel L. See Meyer. 

Penwe, 887. 

Pepwin-hydrochloric acid, 29, 87, 79. 

Perdrix keesong, 325. 
noire, 824. 
rouge, 824. 

Perforata, 210. 

Peritch, 889. 

Perroquet, 82H. 

Perro-vanter, 847. 

Petalopliyllum, 278. 
ralfaii, 278. 

Phattthon flaviroatria, 820, 849. 

Phahthontidfe, 820. * 

Phagocata, 498, 508. 

Pkagocatidte, 508. 

Phidippus, 221. 

albninaoulatus, 227. 
auctus, 224. 
brunnens, 222, 225. 
galatea, 227. 
morsitans, 227. 
multiformis, 224. 
raystaoaus, 222, 227. 
purpuratus, 227, 
ruber, 222, 224, 236. 
rufus, 222, 224, 226. 
tripunotatuB, 222, 227. 

Philama militariw, 280, 

Philodrominte, 859. 

Philodromus, 872. 
bidentatna, 875. 
brevis, 875. 
lineatus, 874. 
minusoulus, 874. 
ornatua, 874. 
pictUB, 878. 
pLaoidus, 874. 
pr&elustrk, 872. 

Trans. Conn. Aoah,, Vol. VIU. 


i Philodromus, robustus, 876. 

rufuB, 878. 
j signifer, 872. 
vulgaris, 872. 

Phlegra leopardua, 228, 242, 

Phonipara bicolor, 888. 
omisaa, 888. 

Phragmicoma, 268. 
elongata, 258. 
aandvicenaia, 258. 

1 Biibsquarrossa, 258. 

Phrurolitnus, 188. 
alariuB, 188, 189. 
pugnatua, 188. 

Physiotium, 265. 

cocldeariforme, 255. 
conchiefoliuni. 255. 

1 BphagnoideB, »55. 

Bubintiatum, 255. 

Pigafettoa, 268. 
crenulata, 268. 

Pineapple, Ferments contained in the 
juice of, 281. 

Pipirae, 885. 

PlagioehaBina, 277. 
oordata, 260. 

Plagiochila, 264, 270. 
acutiuscula, 257. 
adiantoidea, 257. 
asplenoides, 270. 
baldwinii, 257. 
biaerialia, 257. 

! branniana, 257. 

deflexa, 257. 
deltoidea, 257. 
eatoni, 257. 
flBaidentoidea, 257. 

| flava, 257. 

frondeacena, 257. 
gaudiebandii, 257. 
i gracillima, 256. 

oppositifolia, 257. 
owaihienais, 257. 
patens, 257. 
patula, 257. 
simplex, 256. 
tenuis, 257. 

! Planaria angulata, 890, 892, 489, 500. 

| affinis, 504. 

1 Candida, 404, 405. 

dorsalis, 409. 
dliformis, 442. 
frequens, 506. 

I fusca, 488, 489. 

geseorensis, 418. 
grisea, 504, 505. 
lactiflorea, 894. 
limuli, 499. 
linearis, 442. 
littoralis, 504. 

I octoculata, 428. 

I quadrioculata, 404. 

l rosea, 895. 

69 
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Planaria eanguinea, 428. 
ttlvus, 506. 
viridis, 418. 

Planarians, marine, of New England, A 
E. VerriU.459. 

Planaridw, 508. 

Planocera, 471, 474. 
elliptic*, 467, 471. 
nebuloea, 472. 

Planoceridae, 462, 404. 

Planooeropsis, 471. 

Plantain-eater, 887. 

Platylejeunea, 264. 

Pleuranthe, 270. 

Pleuroclada, 268. 
albescent*, 268. 
islandica, 268. 

Pleurodictynm, 207, 211. 
lentioulare, 207, 215. 
problematioum, 211. 

Pleuroschiama, 267. 

Pieuroschismotypus, 267. 

Pleurozia, 265. 

cochlearifonnis, 255, 265. 
conchrofolia, 255. 
gigantea, 255. 
subinflata, 255. 

Podanthe, 272. 

Podanthes, 272. 

Podomitrium, 274. 
phyllanthns, 274. 

Poecilochroa, 174. 
bilineata, 175. 
muntamv, 175. 
variegata, 174. 

Polia, 887, 404. 
mandilla, 894. 
obsonra, 419. 
veriniculus, 407. 

Polina, 887, 888. 
glutinona, 897. 
grisea, 898. 

Polyoelis, 477, 482. 
mntabilis, 498. 

Polychoerus, 510. 
eandatns, 511. 

Polyeladidea. 460, 461, 501. 

Polyotns, 306. 

PolyuoeliB variabilis, 480* 

Polystemma, 887, 888. 
pulchram* 888, 895. 
roseum, 888, 895, 



a&nift, 428. 
Potamolejeunea, 204. 
Poulft d’eau, 822. 
Prasanthus, 272. 
Hueeicura, 272. 


Prawn, 858. 

Preisftia, 270. 

conumitata, 270. 

Prionolobus, 207. 

Prionolejeunea, 264. 

Procelluriidic, 820. 

Proecrodos, 506. 
frequent*, 506. 
ulvte, 506. 
wheatlandii, 506. 

Progne dominioensia. 840, 849. 

Prowthosima, 169, 172, 174. 
atra, 172. 
depressa, 178, 
ecclosiaHtica, 172, 178. 
fnnesta, 172. 
melancholic*, 166, 172. 
propinqua, 178. 

Prosthiostomid*, 496. 

Pronthioskunum, 496. 
graeile, 490. 

Proteid metabolism, Influence on, 2, 81 

Proteolytic action, 00, 68, 281, 286, 80f 

Pmtocephalozia, 207. 

Prototdastorte, 25, 29, 87. 

Protom yoHimmc, 142. 

Pseudonenra, 275. 

PseudotelphuHtt dentata, 817, 858 
tonuipcs, 858. 

Psiloclada, 270. 
clandestine, 270 

Paittaei, 827. 

Paittackhr, 827. 

Pteropniella, 207. 

Ptilidiwe, 265. 

Ptilidium, 265. 
ciliare, 265. 

, Ptychan thus, 264. 

Ptycholejunea, 264. 

Pycnolejeuuea, 204. ’ 

Pycnoseenua, 278. 

Pylams bicolor, 201. 

Pytboniaaa, 177. 

imbecilla, 170, 177. 

Quartz, Etching a sphere and crystal of 


, Radula, 264, 209, 270. 
oompianata, 264. 
javanica, 254. 
mannii, 254, 
reflexa, 954. 
xalapenttia, 254. 

. Radulic, 265. 
j Radulotypus, 264. 

\ Pallid*, 822. 

Rainier, 828. 

Black, 828. 
White-beaded, 828* 
Rana catesbiana, 810* 
vire scene, 810. 
Nephrostome» of, 809. 
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Rap tor vh, 825. 

Reboul i a, 277. 

Renieria rubra, 436, 437. 
Reptilia, 851. 

Khabdoccnla, 400. 

Rhaeotbeca, 277. 
azorioa, 277 

Rbagadoeephala, 410, 442 
RhopalanthuH, 270. 
umioideH, 270 

RbynehodemuB Hylvatieus, 498 
Rieeardia, 175. 

Riccia, 278. 

fimbriata, 278. 

Ricdaeem, 278. 

Riooiene, 278 
Riceiella, 278. 

Rieoiooarpus, 278. 

Richardia, 275. 

Riella, 278. 

Ringdove, 820. 

Robin, 887 
Ruunoria, 275. 

Romingeria, 210, 212, 218. 
RoRingnole, 848. 

Runeinia brenddlii, 001). 
Rupinia, 278. 

Saceogyua, 209. 
australis, 209. 
bolauderi, 250. 
jugata, 209. 
vitioulosa, 209. 
Baoeogynea', 208. 

Saitis, 228. 

pulex, 228, 240. 
x-notata, 240. 

Saltator albioolliH, 889. 

guadeluixfxaiH, 889, 849. 
Salticus, 224. 

ephippiatns, 224, 249. 
Hoenieua, 288. 

Sandea, 270. 

mipradecompoaita, 270. 
Sareoraitrittm, 275. 
SarooHcyphus, 271. 

Sauteria, 270. 

alpina. 270, 

SayorniH phoebe, 887, 

Soalia, 278, 

hookeri, 278. 

Soapania, 204, 209. 
obloroleuoa. 860. 
denaifolia, 809. 
noraoroaa, 250, 209. 
oakesii. 256. 
planifolia, 250, 
undulata, 250, 209. 
Soapani», 209. 

Sohlsma, 206. 

Sohistocalyx, 209. 

Schistoohua, 271, 
Schisonemertea, 410. 


Schizonnmertma, 442. 

Sehizoneniertini, 410. 

Sdiizo«tip«% 204. 

Sdnddne, 852. 

Soolopaoidie, 822. 

Scopnlina, 274. 

Seiurus noveboraeeiiRiR, 848. 

Sendtnera, 206, 
gradli«, 255. 

jmiiperina var. win guinea, 255. 
tnstioha, 255. 

S( i q>entaria, 482. 
fragile, 488. 

Setopbaga mticilla, 848, 850. 

Rlmwah, 828. 

Siftltnir montagne, 844, 

Skmk. 852. 

Snake. 851 
Snipe, 822. 

Sojer, 358. 

Soldier, 858. 

Soleil voucher, 886. 

SolenoRtoma, 272. 

Soutbbya, 271. 

Sparrow, Chipping, 845. 

Yellow-winged, 888. 

Hph«>rooarpe>e, 278. 

Splneroonrpus, 278. 

temmtris, 278. 

Sphierodaetylus copii, 855. 

uxyrhinue, 851, 355. 

Sphagineoetiw, 207. 

windvieensiK, 250. 

SpbenolobuH, 209, 271. 

Spiders of New Kngland, 100, 220, 859. 
SpimiH triBiia, 348. 

Spizella R(M’ialiH, 845, 

Spongodert, 278. 

Sprueella, 207. 
suedda, 207. 

Steatodn marinorata, 194. 

Steetzia, 274. 

baldwinii, 259. 
eylindrica, 259. 

Steganopodes, 820. 

Stenogyra ootona, 857, 858. 
8tenogyrid«\ 857. 

Sterna aneethetus, 849. 

antillamra, 849. 

- dougalli, 849. 

| fuliginosa, 819, 849. 

I Stewart, C. W. See Chittenden. 
Stictolejeunea, 264. 

' Striatopora, 209, 211. 

Strigidoe, 820. 

Strix flammea nigrescent*, 817, 820, 849. 
Stylochidm, 402. 

Stylochoplana maculata, 408. 
StylochopeiB, 402. 

Httoralis, 407. 

StylocW, 402* 467, 471, 474. 
erases, 406, 
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Styloohua frontalis, 465. 
littoralis, 467, 471. 
maculatus, 467, 469. 
zebra. 468. 

Sucoinea appro ximauH, 858. 

Suorier, 846, 844. 

Sugar and Albumin, Excretion of, 5. 

Sugarmaker, 840. 

Sulphate, Thallin, 62, 05. 

Sulphuric acid, 98-95. 

Sunset bird, 886. 

Surique, 858. 

Swallow, 880, 840 

Sykorea, 969. 

Symphyogyna, 274. 

seini-involucrata, 260. 

Symphyomitra, 27}. 

Synagelee, 224. 
picata, 224, 250. 

Synemosyna, 224. 
ephippiata, 249. 
formica, 224, 248. 
picata, 250. 

Synhymenium, 277. 

Syringopora, 210, 212. 

Syzygiella, 271. 

Tanagridae, 889. 

Targionia, 277. 

hypophylla, 277. 

Targioniete, 277. 

Taxilejeunea, 264. 

Taylor, H. C., 58. 

Teeteen, 841. 

Tegenaria, 188, 191, 198, 195. 
brevis, 194. 
civilis, 198. 
derhamli, 198. 
domestica, 198. 
medicinalis, 191, 192, 198. 

Teiidee, 852, 

Temnoma, 271. 

Tessellina, 278. 

pyramidata, 278. 

Testudinid#, 852. 

Testudo tabulata, 852. 

Tetlong, Che week, 840. 

Fou Fou, 881. 

Tetrastemma, 882, 886, 401, 404. 
agricola, 404, 
arenicola, 425. 

Candida, 405. 
candidum, 404, 405. 
dorsale, 409. 

var. marmoratum, 410. 
var. unioolor, 410. 
dorsalis, 409. 
elegana, 406. 
fusoum, 409. 
grmnlandioum, 405. 
marmoratum, 409. 
roseum, 412. 
varlcolor, 404* 


Tetrastemma variegatum, 409. 
vermicula, 407. 
vermiculus, 407. 
var. catonulatmn, 408. 
vittatum, 411, 412. 

Tetrastemmida), 886. 

Thallin sulphate, 62, 65. 

Thalloearpus, 27H. 
curtisii, 278. 

Thalurania bicolor, 881, 888, 849 
wagleri, 888. 

Thanatus, 879 

coloradensis, 879. 
lyeosoidas, 879. 

Theeadactylus rapieauda, 855. 

Them and caffein, 68, 65 

Therapeutic agents on amylolytie and 
! proteolytic action, Influence of several 
new, R. H. Chittenden and C W. 
Stewart, 60. 

Therididw, 221. 
i Thomisicbe, 859. 


Thomisin.e, 859. 

Thomisus aleatorius, 869. 

I aspf5ratiiH, 870. 

caudatUK, 876. 
duttonii, 878. 
fartus, 868. 
ferox, 860 
I vulgaris, 872. 

Thrasher, Brown, 848 
I Thrioolea, 265. 
t Thrush, Brown, 848, 846 
| Large, 846. 

Small, 845. 

Wood, 846. 

I Thryothorus rufescens, 848, 850 
1 Thyopsiella, 268. 
i Thysananthus, 264. # 

j ThyaAnolejeunea, 264. 

Tibellus, 378. 
duttonii, 878. 

Tinntmculus oaribbroarom, 826. 

sparveriua antillaram, 826. 
Tmarus, 876. 

caudatus, 876. 
j Toad, 850. 

Tree, 851. 

Tourterelle, 828. 

Toxic action, 7. 

Trachelas, 184. 

ruber, 184. 

Trachycolea, 268. 
Trachyleieunea, 264. 

Tree toad, 851. 


Trembler, 848. 

Trembleur, 848, 848. 
Treubia, 274. 

Tricladidea, 461, 497, 501. 
Trichooolea, 265. 

C illima, 255. 
mtella, 265. 
Trioolea. 265. 
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Trigonanthue, 267. 
Trigonoporus, 47$ 486. 
eepfuilophthftlmuK, 487 
dendriticus, 491. 
folium, 487, 492. 

Tringa iniuutilla, 850. 
Tringoides macularius, 822. 
Trochilida*, 880. 

Troglodytes a#don, 844. 
Troglodytidie, 848. 

Trypsin, 85, 86, 96, 97, 99. 
Turbellaria, 460. 

Turbinares, 820. 

Ttirdhbe, 844. 

Tardus mnstelinus, 846. 
Turtle, 852. 

Turtledove, 828. 

Tuttle, O. A., 66, 7N. 
Twar-oo, 819. 

TyUmanthus, 272. 

integrifoliiw, 2*59. 
Typhlocolax acutus, 514. 
Typblolepta acuta, 5t4. 
Typlilopidnp, 851. 

Typhlops ltuubriealis, 851. 
Tyraimidro, 885. 

Tyrannus rostratus, 885, 849. 
tyrannus, 885. 


Vospertilio migrioans, 817. 
Vireo oalidris, 840, 849. 

olivaeeus, 840. 
Vireonidm, 840. 
Vireosylvia altihxjua, 840. 
cnlidris, 840. 
var. dominicana, 840. 
Vortex Candida, 499. 
warreni, 504. 


Washburn, N. P., 89. 
Water-hen, 322. 

WhisfcleT, Mountain, 844. 
Wood thrush, 846. 
Worm, Blind, 851. 

Grti gru, 854. 

Wren, House, 844. 


XiphnsnruH ooulatus, 852, 355. 
Xyaliens, 360. 

benefactor, 862. 
bronneus, 860. 
erudelis, 860. 
elegans, 861. 
feroclus, 868. 
fonnosus, 365. 
graminis, 864. 
gulosus, 861. 
inomatus, 866. 
lentus, 861. 
limbatus, 860. 
locuplos, 861. 
nervosus, 862. 
quadrilmeatus, 365. 
stomach osus, 862, 
triguttatus, 368. 


Zee zee zay, 888. 

Zee zee znb, 838. 

Zeiiaida martinicana, 323, 349. 
Zobpsis, 267. 

Zygoballus, 228. 

bettini, 228, 230. 
terrestris, 228, 231. 


Umbraculum, 274. I 

Uranium salts, Home experiments on I 
tlxe physiological action of, R. H. 
Chittenden and Alexander Lambert, 1. 

Uranium, toxic action of, 7. 

Urethan, 39, 61, 64. 

Vaginula puuctatissima, 857, 858 

Vaginulida?, 857. 

Verritl, A. E., Pinophilidu* of New 
England, 457. • 

Marine nomerteans of Now Eng¬ 
land and adjacent waters, 882. 

Marine planarians of New Eng¬ 
land, 459. 

Verrill, CL E. Notes on the fauna of 
the Island of Dominica, British West 
Indies, with lists of the species ob¬ 
tained and observed by A. H. and G. 
B. Verrill, 815. 



ERRATA. 

Page 1(W, tifth hue from bottom, for melancholia, read melancholia 
Page 170, eleventh line from bottom, for C. crocuta, read (i. erooata 
Page 170, seventh line from l>ottom, for C. bivittata, read Q. bivittata ; also, p 
171, sixth and sixteenth lines from top and ninth line from bottom. 

Page 191, ninth line from top, for Crelotes, read Oodotes. 

Page 283, fourth line from bottom, for cius, read loins 

Page 817, sixth line from top, for A. flammea nigresoens, read S. Aammea nigres¬ 
cent*. 

Page 387, fourteenth line from bottom, for sohlateri, read solateri. 

Page 442, second line from top, for Sohixonertina, read Schizonamertina. 








AH70TYPE E WEHSUOl, 







































2 






Trans, conn, acao., Voi. vul. 


Flat. 




3 




















































TRANS. CONN. ACAD., Vol. VIII. 


Piste XV. 






TUANS. CONN. ACAD. VOL VIII 


PLATE 





TRANS. CONN ACAD. VOL VIII 


PLATS XVI 





TRANS. CONN, ACAD. VOL. VIII 


PLATS X 




TRANS. CONN. ACAD VOL* VIII 


PLATE XI 






TRANS, CONN. ACAD. VOL VIII 


PI ATE 
















Trans Conn Acarl Sci Vul VIII 


T-'LA i L 













k 



















7 Tr'ffrr 

















































